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PREFACE 


This manual provides the information necessary to install and 
program the Model 550 VDU and the Model 655 Thermal Printer. 
Chapter 1 provides installation and switch selection information. 
Chapter 2 provides a complete programming guide. The appendices 
provide 16- and 32-bit programming examples. 
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CHAPTER 1 
MODEL 550 VIDEO DISPLAY UNIT (VDU) INSTALLATION GUIDE 


121 INTRODUCTION 


The Mcdel 550 VDU is a e$single-unit, desk-top terminal with 
configuration options to meet basic user requirements. The 
terminal (27-110) is designed around the Model 550 VDU chip. It 
is a self-contained unit, consisting of a display, keyboard, 
power supply, and associated electronics. An additional Model 
655 Thermal Printer, a page printer, is detailed in this chapter. 


1-2 UNPACKING 


Refer to the Model 550 VDU User's/Maintenance Manual, Publication 
Number 29-690, for instructions on unpacking the terminal. 


1.3 APPLICABLE PART NUMBERS 


02-646 Model 550 ~- 110 VAC, 60 Hz, Standard Keyboard 


27-110F00 Terminal - 110 VAC, RS-232 Communication Line 
Interface 

02-646F01 Model 550 - 110 VAC, 60 Hz, Standard Keyboard with 
Printer Port 

27-110F01 Terminal - 110 VAC, RS-232 Communication Line 
Interface with Printer Port 

02-647 Model 550 - 100/110/230 VAC, 50/60 Hz Standard 
Keyboard with Printer Port 

27-110F02 Terminal - 100/110/230 VAC, 50/60 Hz RS-232 
Communication Line Interface, with Printer Port 

17-379 External Current Loop Cable 

17-508 Terminal to Printer Port Cable 

02-648 Terminal Current Loop (Option) 

02-658 Model 655 Thermal Printer 110 VAC, 50/60 Hz 

02-659 230 VAC Line Cord 

17-508 Printer Port Cable 

02-606 Thermal Paper (1 case) 

02-660 Model 655 Thermal Printer 100 VAC, 50/60 Hz 
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124 MODEL 550 AND MODEL 655 INSTALLATIONS 


1.4.1 RS-232 - Type Communication Line 


Figure 1-1 shows the necessary cables and their installation with 
various RS~-232 type interfaces. 


1-422 Current Loop Communication Type Line 


Figure 1-2 shows the necessary hardware and cables required to 
install the Model 550 VDU and its optional Model 655 Thermal 
Printer on the Perkin-Elmer Computer Systems. 


1028 
17-463 M47-104 
M47-105 


M46-110 - 2/8 LINE 
COMM MUX 


oe 102 


MODEL 550 


17-272 / MO2 
35-707 


COMM Docs 
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17-479F01 
PRINTER M46-80 
PORT M46-81 
CONNECTOR M46-82 
17-508 17-463 M47-104 
M46-112 c 655 
2/8 LINE 
COMM MUX .- 
Pi 
MODEL 550 ey 102 
te —— rn 
COMMUNICATION 17- i 35-707 
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Figure 1-1 Local RS-232 Communication Line Configuration 
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1029 


M46-110 
M46-115 
MODEL 550 
cu 
cu CURRENT 
OPTION LOOP 
INTERFACE 
- COMMUNICATION 17 al, 17- Z 
LINE 3 
PRINTER _ M46-080 
PORT M46-081 
CONNECTOR M46-082 
M46-111 ee 
M46-112 | 
MODEL 550 M46-115 | 
aoe 
\ LOOP CURRENT 
aoe LOOP 
oy, INTERFACE 
a val, 17-180 


LINE CONNECTOR 


Figure 1-2 Current Loop Communication Line 


12.4.3 AC Power and Fusing Requirements 


AC Line Fuse Size 
Marketing Number Voltage and Frequency (AMPS) 
M46-110 110 VAC, 60 Hz 8 
M4UE-111 110 VAC, 60 Hz . 28 
M46-112 230 VAC, S0/60 Hz 3/8 amps 
M46-113 110 VAC, 50/60 Hz 8 
M4U6-114 100 VAC, 50/60 Hz 8 


1-5 TERMINAL AND PRINTER DEVICE OPTION 


Ts S61 Model 550 VDBU Options 


Model 550 VDU options are set by various switches located under 
a sliding cover at the front of the display at the rear of the 
keyboard. (See Figures 1-3 through 1-5). The terminal baud rate 
is adjustable for the following rates: 110, 200, 300, 600, 1200, 
1800, 2409, 3500, 4800, 7200, and 9600 baude The rate utilized 
is set using the switch marked “Baud Rate". The selection of the 
terminal mode is made with the nine switches as described in 
Table 1-1. 
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1030 


1031 


Figure 1-3 


Figure 1-4 


Model 550 VDU (Front View) 


Model 550 VDU (Rear View) 
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1032 


THINS RENE 


MIDE SWETCHES 


Figure 1-5 Model 550 VDU 


TABLE 1-1 SELECTION SWITCHES 


Parity | Mode 
Switch Switch 3 4 5 *6 *7 8 9 


ON 1-stop 50Hz INV. #+12V <-12V HDX DTR high 
video 
OFF 2-stop 60Hz STD. open open FDX Line Switch 
Controlled DTR 


*Used with the current loop option 
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1-5-2 Model 655 


The thermal printer options are set by various switches under a 
fabric cover located in the paper roll well. See Figures 1-6, 


1-7, and 1-8. 
12¢5e62-1 Baud Rate 
This switch is selected as shown in Figure 1-6. Note that the 


rate selected must match the baud rate utilized on the Model 550 
VDU communication line. 


1033 


Figure 1-6 Model 655 Option Switch Locator 
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Figure 1-8 


Model 655 (Rear View) 


1e5e2e2 Mode Selection 


Switch Number 1 


Function 
Retransmission 


DC4Y = Busy ON 
DC2 = Busy to Ready 
DC3 = Busy OFF 
DC1 = Busy to Ready 


Remote Print 


DC4Y = Busy ON 
DC2 = Busy to Ready 
DC3 = Busy OFF 
DC1 = Busy to Ready 

Self Test OFF 


OFF 


ON 


ON 


OFF 


OFF 


OFF 


OFF 


ON 


OFF 


OFF 


OFF 


ON 


The mode used by Perkin-Elmer software is the retransmission mode 


using the DC2/DC4 ASCII characters. 


1-6 STANDARD MODEL 550 AND MODEL 655 MODE SELECTIONS 


1¢661 Model 550 VDU 


1¢«6e161 Baud Rate 

Local - 9600 baud 

Remote - configuration dependent 
1.62e1-2 Mode Selection 


Switch Number 


: User Selectable 
3 User Selectable - always OFF for current loop 
uy Determined by frequency of AC power source 
5 User Selectable 
, | RS-232 OFF 
Current Loop Option ON 
7 RS-232 OFF 
Current Loop Option ON 


Full Duplex Standard 
Always OFF 


WwW © 
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1-6-2 Model 655 
1e6e2e¢1 Baud Rate 


Set to match the baud rate setting of the Model 550 VDU. 


126e2e¢2 Mode Selector 
Switch position 1 2 3 4 


Standard setting ON OFF OFF — OFF 


1-7 INTERFACE STRAPPING AND ADJUSTMENTS 
1-7-1 PASLA (RS-232) 


1-7-1-1 Straps 


Remove Hd to G4 
G5 to 7 
Add 7 to 8 
Remove Control Options 
CF to G60 (Carrier) 
CC to G2 (Data Set Ready) 


CB to GB (Clear to Send) 


127e1-2 Baud Rate 

Adjust the interface for the desired baud rate. For the correct 
procedure refer to the Programmable Asynchronous Single Line 
Adapter Manual (PASLA), Publication Number 29-301. 

1-7-2 Current Loop 

Adjust the current loop interface for the desired baud rate. 
(Refer to the Current Loop Interface Maintenance Manual, 
Publication Number 29-444,) 

1-7-3 2/8 Line COMM MUX (RS-232) 


Refer to Publication Number 29-650. 


1. Select RS-232 Strapping. 


2e Select and adjust the interface for the appropriate baud 
ratee 


a Select full-duplex. 
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CHAPTER 2 
MODEL SS5SO/MODEL 655 PROGRAMMING GUIDE 


2-1 INTRODUCTION 


This chapter contains a description of the Model 550 VDU, and the 
information necessary to program the terminal when interfaced to 
a Perkin-Elmer processor. The terminal interfaces to the 
multiprlexor bus through the RS-232, current loop, and micro-I/0 
bus interfaces. 


Ze2 CONFIGURATION 
The Mcdel 550 VDU can be used with 16-bit or 32-bit processors, 
and is interfaced via the PASLA/Communication Multiplexor 


(RS-232); the current loop interface; or the micro-I/0 bus on a 
SERIES SIXTEEN processor. 


-223 OPERATING PROCEDURES 


Power 


Before connecting the Model 550 VDU to the AC line, the power 
switch, located on the front of the terminal, must be in the OFF 
position. 


Contrel Panel 

The Medel 550 has a control panel (see Figure 1-3) located at the 
top cf the keyboard under a slide cover. The switches must be 
set correctly before beginning transmission. (Refer to Section 
1-5 fer further details.) 

Keyboard 

The Medel 550 VDU uses the keyboard layout shown in Figure 2-1. 


When a printable key is depressed, the corresponding character is 
printed on the terminal and the cursor moves right one position. 
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0582 


Saco 
SOOORM Msi noE 
~ SIP 


cont [ily o oO" + nevunn Hl (45 
F G J L ‘ 
’ 9 
REPEAT SHIFT 5 SHIFT CLEAR BRE AK 
Cc V / ji 


NOTE: EARLY UNITS MAY NOT HAVE IDENTICAL KEYBOARD LAYOUT. 


Figure 2-1 Model 550 Keyboard 


Character Set 


The Model 550 VDU can display all 128 characters of the ASCII 
charactec sete When in the upper case only mode, all alphabetic 
characters, entered via the keyboard or received by the terminal, 
are automatically converted to upper case. Numeric and special 
characters are not affected. The position of the SHIFT and SHIFT 
LOCK keys has no effect on this function. Refer to Table 2-1 for 
the ASCII code generated for each character. 
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TABLE 2-1 ASCII CHARACTER CODES 


1036 
HEX 
a | 


rm 
= 
ea 
ie 
om 
cad 
< 
ie 
be 
a 
ee 


eae a 
geal e 
eae 
pene 
ea eu 
Oe Boa 
Bake 
ae ee 
re 
ai ees 
Es ee 
ee 

ce 
eas 
aa 


oS 
m 
rc 


* Standard 96-character ASCII set 


xt 64-character ASCII set displayed when the U/C key 


enabled. (DEL is a legal character in this mode and is 
stored and displayed when preceded by an escape character 


sequence. ) 


nee In transparent mode, all control codes are displayed. 


normal display mode, control characters are not displayed. 


DEL is displayed as a quadrangle with alternate dots. 
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The keyboard includes keys associated with alphabetic, numeric, 
and special characters. The following keys are also included: 


BACK SPACE (BS) 


BRK (Break) 


RETURN (Carriage 
Return) 


CTRL (Control) 


DEL (LTelete) 


CTRL and CLEAR 


ESC SEQUENCES 


Causes the cursor to be positioned to the 
left. 


Causes the transmission of a spacing signal 
(line break) that can serve to interrupt the 
host processor when the terminal is in the 
on~line mode, and the processor interrupts 
are enabled. 


Causes the cursor to be positioned at the 
first print position of the same line. 


Causes the respective characters from columns 
O and 1 in Table 2-1 to be generated, when 


depressed in conjunction with keys’ fron 
columns 4 and 5 of Table 2-1. This is also 
used to perform terminal housekeeping 


functions, iee., CLEAR. 


Causes the transmission of a X‘'7F* with 
appropriate parity primarily used to erase or 
obliterate a previously transmitted character 
as dictated by the software used. 


Causes the terminal electronics to assume the 
reset condition when this key is depressed 


momentarily. The function in progress is 
terminated. No character is generated by 
this key. The communication switches are 


read and tab stops are set to every eighth 
position and the screen is cleared. 


Causes the transmission of the ESC character 
normally used to provide a prefix for 
software interpretation of a suffix or escape 
sequence. 


If ESC and then an escape sequence key are 
depressed, the escape sequence is operational 
on the terminale See Table 2-13. If ESC and 
an undefined (non-escape sequence) key, 
including non-displayable keys, are depressed 
sequentially, no escape sequence occurs and 
the undefined key is displayed on the 
terminal screen. 
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LINE 


LF (Line Feed) 


NUM (Numeric) 
only 


PRINT 


REPEAT 


SHIFT 
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Causes the terminal to be put in the on-line 
mode, when depressed (down). When depressed 
again, the switch is restored to the off-line 
position (up). The terminal is then 
logically disconnected from the interface, 
and the Device Unavailable (DU) line is 
activated. Data transmitted to the interface 
from the keyboard is printed on the terminal 
screene No character is generated by this 
keye 


NOTE 


If terminal option switch 9 is on, DTR 
is always on. If terminal option 
switch 9 is off, DTR follows the line 
Switch. 


Causes the cursor to be positioned to the 
next line. 


This alternate action switch, when depressed, 
configures the keyboard aS a numeric pad. 
The pad is identified by white on black 
circled designators and forms a calculator 


format. The ASCII characters that are 
transmitted are 0, 1, 27 35 4e Se 6% Ty Bsr Ie 
comma, and period. In addition, the 


following keys generate their respective 
ASCII codes: Escape, Return, Line Feed, Back 
Space, Delete, Tab, Plus, Minus, and Slash. 


When this key is depressed, the data from the 
communications line is sent to both the 
screen and the print device (Model 655). 


When depressed in conjunction with a 
printable character key, causes the 
particular key (character) to be repeated at 
a rate of 12 characters/second at 60 Hz or 
until either key is released. 


Causes selection of the upper case character 
set, for nonalphabetic keys, when depressed. 
When released, the lower case character set 
is selected. For alphabetic keys, the upper 
case character set is selected. No character 
is generated by this key. 


CTRL and SHIFT When using the CTRL and SHIFT keys, the CTRL 
key takes precedence. Character codes fron 
columns 4 through 7 of the ASCII Character 
Codes (see Table 2-1) are translated to the 
codes in columns 0 and 1, respectively. 


Use of the keys listed in columns 2 ani 3 
(see Table 2-1), in conjunction with the CTRL 
key, is an illegal function (CTRL key is 
ignored). 


SHIFT LOCK Causes selection of the upper case character 
set, when depressed. When depressed again, 
restores the key to the lower case position 
(up). (See SHIFT.) No character is 
generated by this key. 


TAB Causes the cursor to be positioned at the 
next sequential print position selected as a 
tab stop. (Set at every eighth column, 
beginning with column 1, from initialize 
terminal. ) 


U/C (Upper Case This switch, when in the UP position, allows 
only) all printable characters to be received or 
transmitted. When in the U/C ONLY position, 
lower case alphabetic characters are 


automatically converted to uppercase when 
received or transmitted. Special characters, 
numeric characters, and control codes are not 
affected. 


204 CURKENT LOOP INTERFACE (CLI) PROGRAMMING INFORMATION 


204.1 Data Format 


The Model 550 VDU transfers data at 110, 200, 300, 600, 1200, 
1800, or 2400 baud on a current loop interface. Each character 
is composed of 1 start bit (Space or zero), 8 information bits 
including the parity bit as selected, and 1 or 2 stop bits (mark 
or space), for a total of 10 or 11 bits per character. Figure 
2-2 shows a sample character formate 
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204.2 


1037 


PARITY 
MARK 


TWO STOP BITS 
12 3 4 5 67 , a 
SPACE ; 


b. 
vy . 
START BIT NEXT CHARACTER 
DATA BITS START BIT 
11 BITS 


100 MILLISECOND (110 BAUD) 


Figure 2-2 Character Format 


Programming Instructions Using Current Loop Interface (CLI) 


The following processor Input/Output (1/0) instructions are used 
to control and communicate with the Model 550 VDU through the 
appropriate CLI: 


1. 


Ze 


3 


29-691 


Sense Status (SS or SSR) - This instruction is used to 
examine the status bits of the interface. 


Output Command (OC or OCR) - This instruction is used to 
set the interface to the receive or transmit mode, to 
select the Block/Unblock mode, or to select the 
interface interrupt ability. 


Write Data (WD or WDR) - This instruction is used to 
output a character to the Model 550 VDU. 


Read Data (RD or RDR) - This instruction is used to 
input a character byte from the Model 550 VDU. 


Acknowledge Interrupt (ACK or ACKR) - This instruction 
(applicable to 16-bit processors only) is used to 
service interrupts. Execution of this instruction 


returns the interrupting device address in the register 
specified by Ri, and returns the status of the interrupt 
device in the second operand. Acknowledgement of 
interrupts is automatic for 32-bit processors. 
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2e4.3 Status and Command Bytes 


Status and command bytes for the CLI are shown in Table 2-2. 


TABLE 2-2 


‘| COMMAND] DISABLE|]ENABLE | UNBLOCK|IPLOCK WRITE 


a 


STATUS AND COMMAND BYTE DEFINITIONS 


Sxamples If the command byte X'64" (0110 0100) is issuei to the 
interface, the resulting state of the device is: 


Status Bytes 


OV (Overflow) 


Disab 
Enabl 
Unblo 
Block 
Write 
Read 


le = 0 = OFF 
e = 1 ~ ON-interrupts enabled 
ck = 1 = ON-echo keys to printer 
= Q - OFF 
= 0 - OFF 
= 1 - ON-Send data to processor 


When Model 550 is in the reai mode, OV is sat 
if the character previously received is not 
read before the present character is 
assembled. The previously received character 
is lost when the charact2r causing the 
overflow condition is assembled. For 
examole, double character buffering permits 
a character to be transmittei in 67 
milliseconds at 110 baud. Overflow (9V) is 
reset with an Output Commani (9C), Read Data 
(RD), or upon initialization. In the write 
mode, OV is forced reset. 
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BRK (Line Break) 


BSY (Pusy) 


EX (Examine) 


DU (Bevice 
Unavailable) 
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When the serial data from Model 550 is a zero 
(space) for longer than one character tine, 
or if the first stop bit is missing, the BRX 
bit is set. If the BREAK key is depressed 
while in the read mode, the character is 
assembled (all zeros). The BRK bit is. set 
after one character time when BSY resets, and 
an interrupt occurs, if enablede The BRK 
Status bit remains set following depression 
of the Break key on the Model 550 keyboard. 


When Model 550 is in the write mode and the 
Line Break key is depressed, BSY is sat, but 
BRK remains reset. After one character time, 
and while the line remains spacing, BRK is 
set and BSY is reset. 


When it is not possible to transfer a 
character through the interface, BSY is set. 
In the read mode, BSY is normally set and is 
reset when a character has been received and 
assembled by the interface. 


In the write mode, BSY is normally reset and 
is set while the interface is transferring a 
character output by the processor. When BSY 
resets, the character transfer is complete 
and the interface is ready for the next 
character. The transition of BSY from set to 
reset generates an interrupt, if enabled. 


This bit is set if either or both of the 
status bits OV and BRK are set, or if the 
interface does not respond to the device 
address sente 


DU is set whenever the power switch on the 
Model 550 is in the OFF position, or the Line 
key is not depressed (terminal is in local 
mode). (If switch 9, the option switch, is 
on, then the terminal is always on line.) 


Command Bytes 


ENABLE 


DISABLE 


DISARM 


UNBLOCK 


BLOCK 


WRITE 


READ 


When this bit is set and DISABLE is reset, 
interrupts are enabled. 


When this bit is set and ENABLE is reset, 
interrupts are not enabled, and are queued by the 
interface. 


When both ENABLE and DISABLE are set, interrupts 
are not enabled, and are not queued by the 
interface. All pending interrupts are cleared. 


When this bit is set, the characters read from the 
terminal are echoed back to the Model 550 VDU, in 
addition to being assembled at the interface. 


When this bit is set, characters read from the 
terminal are not echoed back to the Model 550 
screen, but are assembled at the interface; action 
caused by the control codes (DC1 TAB, etc.) 
received from the terminal are prevented. 


When this bit is set, the interface is put in the 
write mode, allowing data to be transferred from 
the processor to the Model 550 Terminal. 


When this bit is set, the interface is put in the 
read mode, allowing data to be transferred to the 
processor from the Model 550 VDU. When making the 
transition from write mode to read mode while 
transferring a character, the hardware waits until 
the character transfer is complete before changing 
to the read mode. Busy (BSY) remains set during 
this time and resets when a character has been 
assembled at the interface in the read mode. 


NOTE 


If the transition is made from the 
write mode to the read mode while a 
character transfer is in progress (BSY 
is set in the write mode), BSY does not 
reset when the character transfer is 
complete; that is, no interrupt is 
generated or queued when the transfer 
is complete, even if enabled at the 
interface. 


When the transition is made from the 
read mode to the write mode » an 
interrupt is generated as BSY resets 
(if enabled), indicating that the 
interface is ready to transfer a 
character. 
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2-4.4 Programming Notes 


By programming convention, a Carriage Return (CR) is always 
followed by a Line Feed (LF) at the end of a print line. 


Keyboard 


If the keyboard is operated while the processor is transferring 
data to the Model 550, the output data may be garbled or lost. 
In this situation, the conflict in the data transfers can be 
detected in the program by the response of the V flag in the 
processor condition code following a Write Data (WD or WDR) 
instruction. If the V flag is set following a Write Data 
instruction, the write operation was not successful. 


2-4.5 Initialization 
Interface Initialization 


When the initialize switch on the processor display ‘panel is 
depressed (or during the power failure/restore sequence), the 
interface is placed in the read mode and interrupts are disarmed. 


Terminal Power Fail/Restore 


As the result of power failure and restore, data in the Model 550 
VDU buffers is lost, and the terminal assumes’ the reset 
condition; the cursor resets to the home position and the buffer 
memory is cleared to spaces. 


2°-4.6 Interrupts 


When processor and interface interrupts are enabled, the 
interface generates an interrupt when: . 


ie BSY goes from set to resete 


2. The transition is made from read mode to write mode. 
(BSY goes from set to reset.) 


3. BRK goes from reset to sete 
NOTE 


To force an interrupt to initiate a 
write operation, the interface may be 
placed in the read mode before issuing 
the Output command to enter the write 
mode. This ensures an interrupt on the 
read mode to write mode transition of 
BSY.e- An alternate method is to execute 
a Simulate Interrupt (SINT) instruction 
while in the write mode. BY 
convention, the interface is always 
left in the read mode. 
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2.4.7 Device Number 


The preferred device address for the CLI is X'02'. For a chart 
of preferred addresses, see the 16-Bit Processor User's Manual or 
the 32-Bit Series Reference Manual, Publication Numbers 29-509 
and 29-365, respectively. 


224.8 Status Monitoring I/0 


This I/0 programming technique uses a program loop that 
interrogates the status of a device until the device is ready for 
data transmission. (See 32-Bit Series Reference Manual, 


Publication Number 29-365, for general programming procedures.) 


2-4.9 Interrupt I/0 
16-Bit Processors (See Appendices for Examples) 


When using immediate interrupts on a 16-bit processor, the 
appropriate Interrupt Service Pointer Table must be set up to 
accommodate a PSW swap. The address of the interrupt service 
routine is placed in the new PSW location so that, when the 
interrupt occurs, control is transferred to the interrupt service 
routine. This routine must begin with an Acknowledge Interrupt 
(ACK or ACKR) instruction, which acknowledges the interrupt and 
obtains the interrupting device's address and status. 


32-Bit Processors (See Appendices for Programming Examples) 


Interrupts are handled via the Interrupt Service Pointer Table. 
Acknowledgement of the interrupt is automatic. (See 32~-Bit 
Series Reference Manual, Publication Number 29-365, for general 
programming rrocedures.) 


224.210 Auto Driver Channel I/0 (32-Bit) 


This I/O programming technique is applicable to 32-bit processors 
only. The Auto Driver Channel eliminates the need to process 
every interrupt. Operation of the Auto Driver Channel is 
controlled by the contents of a Channel Command Block (CCB). 
(See 32-Bit Series Reference Manual, Publication Number 29-365, 
for general programming procedures.) 


2242.11 Automatic I/O Channel (16-Bit) 


Refer to the 16-Bit Processor User‘’s Manual, Publication Number 
29-50S, for information on the 16-bit auto driver I/0. 
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2¢5 FROGRAMMING ON A PASLA 


2¢5e1 Data Format 


The PASLA may be programmed to accommodate a variety of character 
formats and baud rates. (See the PASLA Programming Manual, 
Publication Number 29-446.) 


Half-duplex or full-duplex operation is switch-selectable from 
the front panel of the Model 550 to accommodate the poeereroranre 
strap options of the PASLA interface. 


Data transfer rates of 110, 200, 300, 600, 1200, 1800, 2400, 
3600, 4800, 7200, or 9600 baud are switch-selectable from the 
front panel of the Model 550. The baud rate selected must equal 
the baud rate of the interface. At 300 baud, each character is 
composed of one start bit (space or zero), seven information 
bits, a parity bit (even, odd, or space), and one stop bit (mark 
or one), for a total of 10 bits per character. (See Figure 2-3.) 


At 110 baud, a second stop bit is transferred, for a total of 11 


bits per character. Figure 2-3 shows character format for a 
PASLA. 
1038 PARITY 
STOP BIT 
12 3 4 5 6 7 , an 
MARK 
SPACE 


y \G 
START BIT NEXT CHARACTER 
DATA BITS START BIT 
10 BITS 


33.3 MILLISECOND (300 BAUD) 
OR 
1.0417 MILLISECOND (9600 BAUD) 


Figure 2-3 Character Format 


NOTES 


1. The PASLA interface may be programmed 
for seven data bits plus parity, or for 
eight data bits with no parity. When 
programmed for eight data bits, the 
parity bit transmitted by the terminal 
is included as part of the character 
assembled by the interface. 


2 When the parity type selected is none, 
a space (zero) is transmitted by the 
PASLA as the parity bit for each 
character. 
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25-2 Programming Instructions 


The following processor I/0 instructions are used to control and 
communicate with the Model 550 VDU: 


1- Sense Status (SS or SSR) ~ This instruction is used _ to 
determine whether the terminal is ready to transfer 
data, and to determine whether character transfers are 
complete. 


2. Output Command (OC or OCR) - This instruction is used to 
set the interface to the receive or transmit mode and to 
select character format. Two command bytes are required 
to perform these functions with the PASLA: Command 1 
and Command 2. Command 2 is required only once, unless 
the PASLA interface is initialized, or unless a 
character format change is requirede PASLA Command 2 
may be issued to either the receive or transmit address. 
(See Status and Command Bytes, Section 2.5.3, for more 
information.) 


3. Write Data (WD or WDR) - This instruction is used to 
output a character byte to the Model 550 VDU. 


4. Read Data (RD or RDR) - This instruction is used to read 
a character byte from the Model 550 VDU. 


E. Acknowledge Interrupt (ACK or ACKR) - This instruction 
(applicable to 16-bit processors only) is used to 
service interrupts. Execution of this instruction 
returns the address in the register specified by R1 and 
returns the status of the interrupting device to the 
second operande 
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2-5-3 Status and Command Bytes 


Table 2-3 contains the PASLA status and command byte data. 


TABLE 2-3 PASLA STATUS AND COMMAND BYTE DATA 


1047 


pes BIT NUMBER * 
PASLA STATUS [le 
DIS 
DIS 
es 


PASLA COMMAND 


PASLA COMMAND 


1 
OND 


ECHO- il TRANS 
PLEX LB 
DTB 
CLK DATA BITS | STOP Lae 
BIT 


2 


X = UNUSED, MUST BE ZERO FOR PASLA 


225.4 PASLA 


OV* 


Status 


The Overflow (OV) status bit is set, in the receive 
side, if the previously received character is not 
read before the present character is assembled. The 
previously received character is lost when the 
character causing the OV condition is assembled. 
Double-character buffering in the PASLA permits a 
full-character grab-time. The OV status bit is 
reset at the next end-of-character, only if the 
failure condition has been cleared by a Read Data 
instruction. In the read mode, when an OV occurs, 
the BSY status bit is reset and a Read Data 
instruction must be issued to set the BSY bit. OV 
is disabled in the write made. 


* These status bits are set in the read side at end-of-character 


time, when 


BSY is resete Since resetting BSY causes an 


interrupt (if enabled), these bits do not generate individual 


interrupts. 
BSY bit. 


A Read Data instruction must be issued to set the 
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pre 


RCR 


BSY=1 


BSY=0 


* These statu 
time, when 
interrupt ( 
interrupts. 
BSY bit. 


The PF status bit is set, in the read side, when the 
received parity disagrees with the programmed 
parity. If parity is not selected via an output 
command, this bit remains resete Once set, the PF 
status bit remains set until a character with 
correct parity is assembled. PF is disabled in the 
write side. 


The Clear to Send (CL2S) status bit is ignored. 


The Framing Error status bit is set to indicate that 
the received character does not have one or more 
stop bits; that is, the line is in the space state 
instead of the mark state at stop bit time. If the 
character has two stop bits, only the first is 
tested, and character assembly terminates after the 
first stop bit. A zero character can signify the 
beginning of a line break sequence. In the case of 
a line break (prolonged space), only the first 
character is assembled. Subsequent characters are 
not assembled until a mark to space transition is 
received. Note that because of this characteristic, 
a line break decision must be based on a single zero 
character with framing error. Once set, this bit 
remains set until a space to mark transition is 
received. 


The RKCR status bit is not used with the Model 550 
VDU. 


The Busy (BSY) bit is set whens: 


1. Data Set Ready (DSR) from the terminal is off 
(EX=1). 


2e A character is not yet assembled in the read 
MmOode@e 


3s The interface has not yet transmitted the last 
character in the write mode. 


The Busy (BSY) bit is reset when the interface is 
able to transfer data in the selected mode. An 
interrupt is generated, if enabled, when BSY changes 
from one to zeroe 


Data set not ready is indicated by status X‘O0C°. 


s bits are set in the read side at end-of-character 
BSY is reset. Since resetting BSY causes an 
if enabled), these bits do not generate individual 
A Read Data instruction must be issued to set the 
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EX EXAMINE=OV+PF+DATA SET READY+FRERRe. The EX status 
bit is disabled in Full Duplex (FDX) on the write 
side. Loss of data set ready cannot be detected on 
the write side in  FDX operation. On the receive 
Side, data set ready is indicated by Busy and 
Examine bits being set; other bits may also be sete 
This is equivalent to Device Unavailable (DU). 


CARR CFF The CARR OFF status bit is forced reset by the Model 


550 VDU. 
RING The RING status bit is not used with the Model 550 


VDU and is forced reset. 


Refer to Figure 2-4 for PASLA data set communication lines. 


1039 
DATA TERMINAL READY (CD) 


REQUEST TO.SEND (CA) 
REVERSE CHANNEL TRANSMIT (SA) 
DATA TERMINAL BUSY 


RING (CE) 
CARRIER (CF) DATA 


SET 
DATA SET READY (CC) 
CLEAR TO SEND (CB) 
REVERSE CHANNEL RECEIVE (SB) 


TRANSMITTED DATA (BA) 


RECEIVED DATA (BB) 


COMMAND 
TO 
DATA SET 


PASLA 


PERKIN- 
ELMER 
PROCESSOR 


STATUS 
FROM 
DATA SET 


DATA 
1 T - 


DATA unes| 


Figure 2-4 PASLA - Data Set Communication Lines 
(Remote Terminal Connection) 


220525 PASLA Command 1 Bits 


The PASLA demands two 1-byte output commands. In PASLA Command 
1, the DTR, ECHO-PLEX, RCT/DTB, TRANS LB, and WRT/RD bits are 
shared by the PASLA transmitter and receiver. The DIS/EN bits 
are separated for transmit and receive sides. 


DIS/EN In 2-wire Half Duplex (HDX) operation, the unused 
Side interrupts remain disarmed; the used _ side 
interrupts can be enabled or disabled. In 4-wire 
Full Duplex (FDX) operation, these bits must be 
programmed independently as follows: To change 


DIS/EN on the receive side, issue a command with the 
WRT/RD bit resete To change DIS/EN on the transmit 
side, issue a command with the WRT/RD bit set. (See 
Table 2-4, Disable/Enable Bits.) 


NOTE 
See WRT/RD description for proper command 


sequencee 
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DTR 


ECHO~FLEX 


DISABLE ENABLE RESULTING STATE 


TABLE 2-4 DISABLE/ENABLE BITS 


NO CHANGE 
ENABLE 


DISABLE (INTERRUPT QUEUED) 


When the Data Terminal Ready (DTR) command bit is 
set, DTR is turned on to permit the terminal to 
transfer data. When DTR is reset, the line 
indicator on the Model 550 VDU is turned off, and 
data cannot be transferred. 


When the ECHO-PLEX command bit is set, data received 
from the terminal is transmitted back to the 
terminal on the transmitted data (BA) line. The 
PASLA also assembles the character as in the normal 
data mode. When this bit is reset, characters 
received from the terminal are not transmitted back 
to the terminal printer. ECHO-PLEX is used in the 
read mode in HLX operation only, to provide visual 
verification of the data received from the terminal. 
This command must not be issued to the transmit 
side. This bit takes effect immediately; therefore, 
a write to read (with ECHO-PLEX) mode change 
requires transmitting an ASCII DEL character (X‘'7F‘) 
as the last character. 


CAUTION 


THIS BIT MUST NOT BE SET WITH 
THE MODEL 550 VDU IN THE 
FDX MODE; OTHERWISE DOUBLE 
CHARACTERS APPEAR ON CRT 
SCREEN. 
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RCT/DTB The RCT/DTB command bit must always be reset for the 
- Model 550 VDU. 


TRANS LB When the TRANS LB command bit is set, a continuous 

: Space is transmitted to the terminal. This 
condition overrides the ECHO-PLEX feature. If this 
command is issued while data is being transmitted, 
the transmitted data is mutilated. 


WRT/RD The WRT/RD command bit controls Request to Send (CA) 

to the terminal. When WRT/RD is set, Request to 
Send is gated to the terminal if Data Set Ready* 
(DSR) is activee When WRT/RD is reset, the hardware 
deactivates Request to Send (CA) after the following 
delay: if character transfers are in progress, the 
hardware ensures that the last character has been 
transmitted; it then delays one millisecond to 
permit the last data bit to clear the data set 
before dropping Request to Send (CA) (except as 
noted under ECHO-PLEX). Busy (BSY) is set during 
this line turnarcund and does not reset until a 
character is received. However, CL2S, CARR OFF, 
RING, RCR, and DSRDY may still generate interrupts, 
if enabled. The WRT/RD bit is gated to the data set 
as Request to Send. Therefore, in 4-wire Full 
Duplex (FDX) operation, it is essential that a 
command with WRI/RD reset be followed by a command 
with WRT/RD set to ensure that Request to Send does 
not deactivate. 


In 2-wire, Half Duplex (HDX) operation, set WRT/RD 
to place the PASLA in the write mode; reset WRT/RD 
to place the PASLA in the read mode. , 


* Data Set Ready (DSR) does not appear in the status byte on the 
transmit side in FDX operation. The operator must rely on the 
receive side of the adapter for notification of the loss of 
DSR. Loss of DSR on the transmit side in FDX operation does 
not cause an interrupt. It does, however, hold Busy high, thus 
preventing any more end-of-character interrupts. 
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225.6 PASLA Command 2 Bits 


Clock Select (CLK SEL) enables one of two baud rates. (See Table 
2-5.) 


TABLE 2-5 PASLA COMMAND 2 CLOCK BITS 


DATA BITS selects the number of data bits/character (not 
including parity). (See Table 2-6.) 


TABLE 2-6 PASLA COMMAND 2 DATA BITS 


BIT POS NO. OF DATA BITS 


a 
= 
+k ¢ 


If fewer than eight bits are selected when a Write Data is issued 
in the write mode, the data must be right justified and unused 
bits are Don’t Care. In the read mode, when a Read Data is 
issued, the character is presented to the processor right 
justified with unused bits (this includes selected parity and 
stop bits) forced to the zero state. 


Stop Bit O=1 Stop Bit 
1=2 Stop Bits 


When the line is programmed for two stop bits, the PASLA 
transmits both. However, the receiver samples only the first 
stop bit. 


PARITY selects the state of the parity bit to be transmitted and 
received. (See Table 2-7.) 
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TABLE 2-7 PASLA COMMAND 2 PARITY BITS 


BIT POS 


(ee ee, es 


In the write mode, if parity is enabled (bit 5=1), the PASLA 
generates and transmits the selected parity. 


In the read mode, if parity is enabled, the PASLA compares the 
received parity with the selected parity and generates the PF 
status if a discrepancy is detected. 


If parity is disabled (bit 5=0), it is ignored by the hardware. 
When transmitting, the hardware appends a stop bit after the last 
data bit and, when receiving, disables the parity detection 
circuit. 


NOTE 


The least Significant bit of the 
command byte must be a one or a zero, 
aS indicated, to permit the hardware to 
distinguish between the two commands. 


2e5-7 Programming Notes 
Half Cuplex (HDX) Operation 


When programming in Half Duplex (HDX) mode with the ECHO-PLEX 
command bit set, enough delay must be allowed for turning the 
line from write to read and vice versa. Transmission of the last 
character must be followed by a null character before a write to 
read line turnaround. This prevents mutilation of the character. 
(See Status and Command Bytes.) 


Miscellaneous 
Some test programs and all operating system programs use a 


back-arrow (#«) to delete the last character input. To generate 
the equivalent code (ASCII ‘*5F*), the underline (_) must be used. 


29-691 ROO 4/79 2-21 


2258 


An interrupt is generated, 


Interrupts 


any of the reasons shown in Table 2-8. 


if enabled by the PASLA interface, for 


TABLE 2-8 INTERRUPT CCNDITIONS 


RNG. Se 


CARR OFF ————* 


CARR OFF 


X (WRT) 


* An interrupt is also generated in HDX 


operation 


when going from Read to Write mode if CL2S 
initially equals 03; ieee, when CL2S goes from 0 


to 1, which causes a BSY interrupt. 


NOTES 


1. When Model 550 is connected as a local 
terminal, certain transitions shown in 


Table 2-8 are inhibited 
interface. (See Status and 


Bytes.) 


at the 
Command 


2- The major difference between the remote 


and local configurations, 


shown in 
Figure 275, is . that the 


local 


termination does not require the 


extensive hand-~shaking 
necessary for switched-line 
Consequently, many of the 


sequences 
operation. 


standard 


RS-232 control and status lines are not 
terminated in the PASLA or the terminal 


for local connections. 
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PASLA 
PROCESSOR 


PASLA 


Figure 2-5 Local and Remote Terminal Connections 


2-5-9 Initialization 


Interface Initialization 


When the initialize switch on the processor display panel is 
depressed (or during the power failure/restore sequence), the 
PASLA is placed in the disable mode. PASLA commands 1 and 2 
should be issued to select format and baud rates. The state of 
the OV, PF, and FRERR status bits cannot be guaranteed; a Read 
Data (RD or RDR) instruction should be issued to ensure that Busy 
is set to prevent an interrupt from the PASLA as the result of 
initialization, before interrupts are enabled. The DTR bit is 
reset.e 


The state of command bits DTR, ECHO-PLEX, RCT, TRANS LB, and 
WRI/RE cannot be guaranteed when power is initially applied. 


Terminal Power Fail/Restore 


As the result of power failure and restore, data in the Model 550 
VDU buffers is lost, and the Model 550 electronics assumes’ the 
reset condition. Every eighth print position is set as a tab 
stop; thus, a manual reset is necessary following a power 
fail/restore sequence. 


Terminal Clear Switch 
Momentary operation of the CLEAR and CNTL switches on the control 


panel causes the Model 550 electronics to assume the reset 
condition. The state of the PASLA interface is not affected. 


PASLA Interface 


VOLTAGE BINARY SINGLE LINE CONTROL 
+5V to +15V 0 SPACE ON 
=5V to: = 15. 1 MARK OFF 
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22-52-10 Device Number 

The PASLA may be strapped to provide a Full Duplex (FDX) 
interface with an even device address for the receive side and an 
odd device address for the transmit side. The PASLA is normally 
strapped for device addresses X‘'10" and X‘'11°. There is an 
interrupt flip-flop associated with each side. When strapped to 
provide a Half Duplex (HDX) interface, each side responds’ to 
either address. 

2e5-11 Sample Programs 

Programming examples for 16-bit and 32-bit processors are shown 
in Aprendices A and B, respectively. 


2-6 MICRO-I/O BUS PROGRAMMING INFORMATION 


2-621 Data Format 


The M51-100 serial Input/Output port is a current loop interface 
on the micro-I/0O bus as device number X'‘'CO°. 


2-6-2 Status and Command Bytes 


Tables 2-9 and 2-10 contain the serial input/output port status 
and ccmmand bytes. 


TABLE 2-9 SERIAL INPUT/OUTPUT PORT STATUS DATA 


cmos for |» [om] « [os 
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OV (Overflow) 


BRK (Line Break) 


BSY (Busy) 


EX (Examine) 


DU (Device 
Unavailable) 


29-691 
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The Overflow (OV) status bit indicates that 
one or more characters in the data stream 
were lost; that is, one or more new 
characters were received before the processor 
could read the present character. The 
Overflow indication does not set until the 
processor actually reads the present 
character. The Busy bit then remains reset 
until the OV bit resets. This occurs the 
next time the processor does a read 
operation. Overflow is also reset by the 
RESET commande , 


The Line Break (BRK) bit is set when the 
serial input data line is a zero (space) for 
longer than one character period. 
Specifically, BRK sets when a character is 
received that appears to have a Start bit, 
but when the first Stop bit becomes 
necessary, the line is zero. Break status 
remains active until the input data line goes 
to a one (mark), and the character is read by 
the programe 


The Busy (BSY) status bit is set when the 
serial input/output port cannot yet transfer 
a character. In the read mode, BSY is 
normally set. It resets when a complete 
character has been received and is ready to 
be read by the processor. In the write mode, 
BSY is normally reset. It sets after the 
processor writes a character to the interface 
and remains set until the interface transmits 
the character. Thus, when BSY is reset, the 
processor can transfer data with the serial 
input/output porte In the transition from 
BSY set to BSY reset, an interrupt is 
generated. 


The Examine (EX) status bit is set when the 
terminal device is powered down or off-line. 


The Device Unavailable (DU) status bit is set 
when the terminal device is powered down or 
off-line. 
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TABLE 2-10 SERIAL INPUT/OUTPUT PORT COMMAND DATA 


RESET COMMAND 
WRITE DISABLE 


WRITE ENABLE 


Cae 


Commands 


WRITE DISABLE 


WRITE ENABLE 


READ 


RESET 


An output command instruction, X*'12', places the 
interface in the write mode with write 
interrupts disabled. In this mode when BSY is 
reset, the processor can write data to the 
interface. 


An output command instruction, X°32', places the 
interface in the write mode with interrupts 
enabled. In this mode, when BSY is reset, the 
processor can write data to the interface. 


An output command instruction, X'92‘', places the 
interface in the read mode. In this mode, when 
BSY is reset, a character has been received from 
the Model 550 VDU and is available for the 
processor to read. Interrupts cannot be 
disabled in the read mode. 


This output command, X'°03", initializes the 
interface. The OV, BRK, BSY and EX status bits 
are reset and any pending interrupts are 
cleared. The RESET command should be issued 
only once during a program to initialize the 
micro-I/O bus. 


CAUTION 
INVALID OUTPUT COMMANDS CAUSE 


THE MICRO-I/O BUS TO HANG IN 
AN UNUSABLE STATE. 
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2e6.3 Programming Sequences 
Programming Notes 


Characters read from the keyboard are not echoed back for 
display. The program must perform the character echo. This is 
accomplished by doing a Write Data instruction immediately after 
reading the character. It is not necessary to switch from read 
mode to write mode for the character echo. 


Status Monitoring I/0 

This form of I/0 programming uses loops to continually 
interrogate the device status until a specified condition is met. 
Processor interrupts must be disabled to use this type of I/0. 
(See appendices for programming examples.) 

Interrupt I/O Control 

When using the immediate interrupt mechanism, the appropriate 
Interrupt Service Pointer Table entry must be set up to 
accommodate a PSW swap. (See appendices for programming 
examples.) 

2-624 Interrupts 

In the read mode, interrupts are always enabled in the serial 


input/output port interface. The interface generates an 
interrupt for the following conditions: 


Te In the read mode, when a character is present in the 
interface (BSY = zero). 


Ze In the write enable mode, if the interface can accept a 
character from the processor (BSY = zero). 


2% EXAMINE goes active. 


Interrupts pending in the interface may be cleared by: 


e system initialization 
e output command reset 
e read data or write data instruction 
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The fcllowing is a list of salient serial input/output port 
specifications: 


1. Baud rate is selectable to yield 110, 300, 600, 1200, 
1800, or 2400 baud. 


Ze Character format is an 8-level, 11-unit code (1 start 
bit, 8 data bits - no parity - and 2 stop bits). 


3. Data is double buffered to permit a full character “grab 
time". 


2-625 Programming Instructions 


When not being used for operation control, the Model 550 VDU_- on 
the serial input/output port is available to any running program 
as an I/0 devicee The following processor I/O instructions may 
be used to control and communicate with the Model 550 VDU. 


1- Sense Status (SS or SSR) - This instruction is used _ to 
determine if the Model 550 VDU is ready to transfer 
data. 


2e Output Command (OC or OCR) - This instruction is used to 
initialize the interface and to establish the read or 
write modes. 


3e Write Data (WD or WDR) - This instruction is used to 
output a character to the Model 550 VDU. 


4. Read Data (RD or RDR) - This instruction is used to read 
a character from the Model 550 VDU. 


=e. Acknowledge Interrupt (ACK or ACKR) - This instruction 
is used to service interrupt request. Execution of this 
instruction returns the device number in the first 
operand register and the device status in the second 
operand. The interrupt condition is not reset. The 
interrupt is cleared by a read operation in the read 
mode, a write operation in the write mode, or by a RESET 
commande 


2e7 COMMUNICATIONS MULTIPLEXCR PROGRAMMING INFORMATION 
2e721 Data Format 


The fixed, optional, and programmable features of the 2-line and 
8-line COMM MUX boards are described in the following sections. 
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2e7-2 Specifications 


The 


fcllowing is a list of COMM MUX specifications: 
Baud Rates - The following groups of baud rates are provided: 


Group 1: 50, 110, 1,800, 2,400 
Group 2: 75, 134.25, 2,000, 3,600 
Group 33 150, 600, 4,800, 9,600 
Group Ws 300, 1,200, 7,200, 19,200 


Group selection is a strappable option, as described in the 
COMM MUX Maintenance Manual, Publication Number 29-650. 
Within a group, baud rate selection is under program control. 


Maximum number of lines - 2 lines or 8 lines per COMM MUX; 
any combination of 2-wire/4-wire. 


Character format - The following three independent variables 
on the character format are programmable: 


Character size - 5, 6, 7, or 8 data bits 
Parity ~ Odd, even, or none 
Stop bits - One or two 


Data Set Control (Programmable) 
ae Data terminal ready (CD) - Program control is provided 
over CD to allow for automatic call reception, 
disconnect, and lockout. 
NOTE 
Parentheses indicate RS-232C 


designations for indicated 
functions. 


be. Reverse channel transmit (SA)* - Permits a supervisory 
Signal to be transmitted over a secondary data path 
while simultaneously receiving datae 


* Optional features in some data sets. 


29-691 ROO 4/79 2729 


ce Request to send (CA) - Active to maintain the COMM MUX 


in the transmit mode. In 2-wire operation, the 
inactive state maintains the COMM MUX in the receive 
mode. 

de. Data terminal busy* - Enables the "make busy" feature 


when available. 


a Data set status - The following lines from the data set 
affect the status bits: CLEAR TO SEND (CB), CARRIER (CF), 
RING (CE), REVERSE CHANNEL RECEIVE (SB), and DATA SET READY 
(CC). 


e Echoplex - A programmable feature for transmitting received 
data back to the data set in addition to assembling the 
character. 


e Other features - The CCMM MUX provides a double-buffered 
character to permit a full character “grab-time." The 
hardware automatically generates and transmits the start bit 
in the receive mode, and it must be present for at least 
one-half a bit time before the character assembly begins to 
reduce the system's noise level. 


e Method of transmission - Serial, asynchronous by character, 
synchronous by bit. 


e Distortion: 
Transmit ~- The transmit data distortion is +3% per character. 
Receive - The COMM MUX adjusts the data sampling strobe with 
each character received and tolerates a data bit distortion 
of +43%. In addition, the long term transmission rate may 
vary by +5%. 

2-7-3 Transfer Format 

Asynchronous operation requires all characters to be preceded by 

one Start bit (=0) and have at least one stop bit (=1) appended 

after the last data bit or the parity bit, if selected. Start 


and stop bits delineate characters. A typical format (110 baud) 
is shcewn in Figure 2-6. 


* Optional features in some data sets. 
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| Be. ey CHARACTER BITS a ial 
! —— (1) MARK 
l 


----- (0) SPACE 


a | | 
| ms \<.—_— ——_——» SERIAL DATA FLOW 
100 ms 


Figure 2-6 Typical ASCII Character Format 


NOTE 


To send 7 data bits plus parity, 11 
code elements (bits) are required. 
Therefore, to send 70 bits of useful 
information rer second, the system must 
Operate at 110 baud. 


The hardware generates the single start bit; the character 
size/parity and number of stop bits are under program control. 


2e7-4 Order of Transmission 


Figure 2-7 shows the order of transmission to and from the 
communication line. 


1042 
TRANSMITTING 0 1 2 3 4 5 
PROCESSOR BYTE 
TO COMMUNICATION LINE 
FIRST BIT TRANSMITTED 
RECEIVING : 
FROM — 
COMMUNICATION 


LINE: 


FIRST DATA BIT RECEIVED 


TO PROCESSOR 


Figure 2-7 Order of Transmission for Transmitting/Receiving 


NOTE 
Some terminals require the MSB to be 
transmitted (or received) first. For 
such terminals, the program should 


present the data with the MSB of the 
data in byte position 7; this may be 
performed through the translation 
option of the auto-driver channel on 
32-bit processors. 


29-691 ROO 4/79 Pas i | 


2e7-5 Programming Instructions 


The COMM MUX continually multiplexes signals being transferred 
across up to eight separate lines. Each line requires its own 
format characteristics while in use. Processor line drivers must 
be programmed differently for each type of line use. The drivers 
incorporate processor I/O instructions to communicate with the 
COMM MUX and to affect appropriate COMM MUX register changes as 
required for each line type. The following paragraphs describe 
the instructions. 


2e7-6 COMM MUX Program Instructions 

Sense Status (SS or SSR) 

The Sense Status instruction is used to determine if character 
transfers are complete and correct, and to interrogate the 
associated data set status. 

Output Command (OC or OCR) 

The Output Command instruction is used to anSwer or disconnect 
calls, to set the COMM MUX in the receive or transmit mode, and 
to select the character formate Two command bytes are required 
to perform these functionse 


Write Data (WD or WDR) 


The Write Data instruction is used to load the output character 
into the COMM MUX data register. 


Read Pata (RD or RDR) 


The Read Data instruction is used to read an assembled character 
into the proceSSore 


Acknowledge Interrupt (AI or AIR) 

The Acknowledge Interrupt instruction is used to service 
interrupts. Execution of this instruction returns the address 
and status of an interrupting line. This instruction is used 
only for the 16-bit processors. 

2-7-7 Communication Instructions 

The CCMM MUX accommodates communication instructions in the 
communication processors (Models 50, 55, and 60). 


2-7-8 Auto Driver Channel (ADC) 


The CCMM MUX may be used with ADC on the 32-bit processors. 
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2-7-9 Status and Command Bytes 


Table 2-11 contains the COMM MUX status and command byte data. 


TABLE 2-11 COMM MUX STATUS AND COMMAND BYTE DATA 


COMM MUX STATUS 


COMMAND 1 


COMM MUX COMMAND 2 


CLKA BIT SEL 


2e7210 COMM MUX Status Bits 


COMM MUX als 
—_ 


Refer to Figure 2-8 for COMM MUX - Data Set Communication lines. 


ov* The Overflow status bit is set to one if the 
previously received character is not read before the 
present character is assembled. Double-character 
buffering in the COMM MUX permits a full-character 
“grab-time™. The OV status bit can be one in the 
receive side only. It is reset at the next 
end-of-character, only if the failure condition 
disappears (i.e., is cleared by a Read Data 
instruction). The character causing overflow is 
assembled and the previous character is lost. 


* These status bits are set at’ end-of-character time when the BSY 
bit is zero. Since resetting Busy causes an interrupt (if 
enabled), these bits do not generate individual interrupts. At 
this point, a read data instruction must be issued to set the 
BSY bit. 
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PpF* In the read mode, this bit is one when the received 
parity disagrees with the programmed parity. If 
parity is not selected via an output command, this 


bit remains zero. Once set, the PF status bit 
remains set until the failure condition disappears 
(ieee, a character with correct parity is 


assembled). 


CL2S The lack of Clear-To-Send signifies that the moden 
can no longer transmit datae In the write mode, 
this status bit set indicates that clear-to-send 
(CB) is not being received from the data set. (See 
Figure 2-8.) This condition also forces BSY=1 on 
the transmit side. A transition from CL2S=0 to 
CL2S=1 causes an interrupt, if enabled. 


FR ERR* The Framing Error status bit is set to one _ to 
indicate that the received character has no stop 
bit(s); that is, the line is in the space state 
instead of the mark state at stop bit time. If the 
character has two stop bits, only the first is 
tested, and the character assembly terminates after 
the first stop bit. If a framing error occurs, the 
character is assembled. A zero character can 
signify the beginning of a line break sequence. In 
the case of a line break (prolonged space), if the 
line remains spacing, only the first character is 


assembled. Subsequent space characters are not 
assembled until a mark to space transition is 
received. Note that because of this characteristic 


where the line break facility is being employed, a 
line break decision must be based on a single zero 
character with framing error. Once set, this bit 
remains set until the assembly of a character with 
a stop bite 


* These status bits are set at end-of-character time when the BSY 
bit is zero. Since resetting Busy causes an interrupt (if 
enabled), these bits do not generate individual interrupts. At 
this point, a read data instruction must be issued to set the 
BSY bit. 
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RCR 


BSY 


EX 


CARR OFF 


RING 


Reverse Channel Receive (SB) is an option in some 
2-wire data sets (e.ge, 202C). This status bit is 
set if the reverse channel line from data set is on. 
This bit is reset if the reverse channel line from 
data set is off. If the data set does not have the 
reverse channel option, this status bit is always 
inactive. Either transition of this signal causes 
an interrupt, if enabled. 


If the BSY status bit is set, the following occurs: 


1. Data set ready (CC) from the data set is off 
(EX=1). 


2e Character is not assembled in read mode. 


3. Clear to send (CB) is off (CL2S=1) in write 
mode. 


uy. When the interface has not yet transmitted, 
the last character is in the write mode. 


If the busy status bit is reset, the interface can 
transfer data in the read/write modee An interrupt 
is generated, if enabled, when the busy status bit 
changes from a one to a Zeroe When an overflow 
occurs in the read mode, the BSY status bit is reset 
to zero and a read data instruction must be issued 
to set the BSY bit to its correct (one) state. 


Examine=OV+PF+DATA SET READY + FRERR. This bit is 
disabled in FDX on the write side. Loss of Data Set 
Ready (CC) cannot be detected on the write side in 
FDX operation. On the receive side, Data Set Ready 
is indicated by busy and examine being one. 


CARR OFF is one to indicate that no valid incoming 
data is being received. In the received side, this 
bit is one to indicate that Carrier (CF) is not 
being received from the data set (see Figure 2-8). 
In the write mode, this status bit is zero -when 
Request to Send (CA) is active. If enabled, a 
transition of this status bit in either direction 
causes an interrupt. 


RING is one when the RING (CE) signal from the data 
set is active. This indicates the receiving of a 
call. An interrupt is generated, if enabled, when 
RING changes to one. In 4-wire operation, RING is 
always zero on the transmit (send) side. The ring 
status represents the present State of the 
equivalent data set signal. (See Figure 2-8.) 
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DATA TERMINAL READY |_DATA TERMINAL READY (CD) 
Saree TO SEND (CA 


ean REVERSE nee TRANSMIT (SA) 


COMMUNICATIONS ee ee 
MULTIPLEXOR 


PERKIN- fo ——_____—_RING (CB) cE 
- ELMER 


PROCESSOR eer eee DATA SET 
SETS aS eae SET READY ja—__—__DATA SET READY (CC) 


CLEAR TO fg——___CLEAR TO SEND (CB) cB 
| : REVERSE CHANNEL RECEIVE (SB) 


}-—_—_TRANSMITTED DATA (BA) DATA (BA 
A _cetvep Dara ital DATA (BB 


et ees 
| | 
area 7 


Figure 2-8 COMM MUX Data Set Communication Lines 


2e7e-11 COMM MUX Command 1 Instruction Bits 


The COMM MUX needs two 1-byte output command instructions, 
Command 1 and Command 2 The Command 1 instruction byte sets up 
the interrupt conditions and the modem controls. In the Command 
1 ainstruction, the DTR, ECHOPLEX, RCT/DTB, TRANS LB, and WRI/RD 
bits are shared by the transmitter and receiver. The EN/DIS 
bits, however, are separate for transmit and receive sides. 
Command 1 instruction bits are: 


DIS,EN If the disable bit is reset and the enable bit is set, 
interrupts are enabled. Interrupts are queued if the 
disabled bit is set and the enable bit is reset. If 
both the disable bit and the enable bits are _ set, 
interrupts are disarmed (no interrupts are queued); 
but if both are reset, no change occurs. 


In 2-wire operation, the unused side interrupts remain 
disarmed. The used side interrupts can be enabled or 
disabled. In 4-wire operation, these bits must be 
independently programmed as follows: 


@ To change EN/DIS on the receive side, issue a 
command with the WRT/RD bit = 0. 
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DTR 


ECHO- 
PLEX 


RCT/DTB 


TRANS LB 


e To change EN/DIS on the transmit side, issue a 
command with the WRT/RD bit = 1. 


® The WRT/RD bit is gated to the data set as Request 
to Send. Therefore, in 4-wire operation, a 
command with WRT/RD = 0 must be followed with a 
command WRT/RD = 1 to ensure that Request to Send 
does not deactivate. 


Data Terminal Ready (CD) to the data set. When this 
command bit is set, CD is turned on, allowing 
answering an incoming call automatically. This line 
must be on to permit the data set to enter and remain 
in the data mode. When this bit is reset, it does not 
permit automatic answering of an incoming call and 
causes an existing connection to disconnect if held 
reset for a period specified by the manufacturer of 
the data sete (See Figure 2-8.) 


When this bit is set, data received from the data set 
is transmitted back to the data set on the Transmitted 
Data (BA) line. (See Figure 2-8.) The COMM MUX also 
assembles the character as in the normal data mode. 
This feature is normally used for 4Yewire FDX operation 
in the read mode toc provide visual verification at the 
terminal of data received by the computer. This 
command must not be issued to the transmit side. In 
the 2-wire HDX read mode, the RQ2S line is not active. 
If the associated data set requires RQ2S to be active, 
the data does not pass to the communication link. 
This bit takes effect immediately. Therefore, a write 
to read (with echo-plex) mode change requires 
transmitting X‘FF* (an ASCII DEL character) as _ the 
last character. 


Not used with 550 VDU. 


When this bit is set, a continuous space is 
transmitted to the data set. This condition overrides 
the echo-plex feature. If this command is issued 
while data is being transmitted, the transmitted data 
is mutilated. 
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WRI/RD This command bit controls Request to Send (CA) to the 
data set. (See Figure 2-8.) When this bit is set, 
Request to Send is gated to the data set if Data Set 
Ready* (CC) is activee When this bit is reset, the 
hardware deactivates Request to Send (CA) after the 
following delays: If character transfers are in 
progress, the hardware ensures that the last character 
has been transmitted. It then delays one millisecond 
to permit the last data bit to clear the data set 
before dropping Request to Send (CA) (except as noted 
under ECHO-PLEX). BSY is set during this line 
turnaround and does not reset until a character is 
received. However, CL2S, CARR OFF, RING, RCR, and 
DSRDY may still generate interrupts, if enabled. (See 
Figure 2-9.) In 2-wire operation, setting this bit 
Places COMM MUX in the write mode; resetting this bit 
places COMM MUX in the read _ mode. In 4-wire 
Operation, this bit is normally programmed set except 
as noted in DIS,EN. 


TO FROM 
D.S. DATA SET 
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INTERRUPT 


CONDITION STATUS COMMENTS 
X'48' (SND) 
RING ——+» 1] X‘OF’ (RCV) - IN FDX, RING INTERRUPT AND STATUS 


1S GENERATED ON RECEIVE SIDE ONLY 


X‘48' (SND) 

X‘OF' (RCV) 

x‘48' (SND) 

X’0E’ (RCV) COMMAND DTR ANSWERS CALL 

x'48’ (SND) 

X'OA’ (RCV) DSRDY ACTIVE 

X‘48' (SND) 

X'08’ (RCV) INTERRUPT ON RECEIVE SIDE 

X‘0’ (SND) 
INTERRUPT ON SEND SIDE. THE ADAPTER 
MAY TRANSMIT NOW. CHARACTER ASSEMBLY 

X08" (RCV) MAY COMMENCE SHORTLY AFTER CL2S = 1. 


NOTE 1: CARR OFF AND DSRDY FORCED LOW ON TRANSMIT SIDE. 
NOTE 2: REVERSE CHANNEL NOT APPLICABLE IN FDX (RCR = 0) 


Figure 2-9 Answering Calls 


* Data Set Ready (CC) does not appear in the status byte on the 
transmit side in FDX operation. The receive side of the 
adapter shows the loss of Data Set Ready (CC). Loss of Data 
Set Ready on the transmit side in FDX operation does not cause 
an interrupt. It does, however, hold Busy high, thus 
preventing further end-of-character interrupts. 
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207012 COMM MU 
The Command 2 i 


Receiver/Transnm 
the COMM MUX. 


CLKB,CLKA 


X Command 2 Instruction Bits 


nstruction byte sets up the Universal Asynchronous 
itter (UART) and the baud rate generator within 


The Command 2 instruction bits are as follows: 


Without strapping, each COMM MUX normally is set 


to allow for the group 4 £=baud rates as shown 


BIT SELECT 
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below. As described in the COMM MUX Maintenance 
Manual, Publication Number 29-650, any one of 
groups 1, 2, and 3 may be chosen. optionally, 
instead, by proper strapping during installation. 
The CLK bits (CLKB and CLKA) within the Command 2 
instruction select one of the four baud rates 
within the installed group as follows: 


STRAP CLK BITS BAUD 
OPTION CLKB CLKA RATE 
(Bit 8) | (Bit 9) 


Group 


Fs | 
a 


Group 


Ww N 
~ 8 
No - 
oOow~l 
ooruv 
e 
uw 


These bits select the * number of data 
bits/character (not including parity). 


NUMBER OF DATA BITS 


STOP BIT 


PARITY 


If fewer than eight data bits are selected when a 
write data is issued in the write mode, the data 
must be right-justified and unused bits are Don't 
Caree In the read mode, when a read data is 
issued, the character is presented to the 
processor right-justified with unused bits forced 
to the zero state. 


O=1 Stop bit 

1=2 Stop bit 

When the line is programmed for two stop bits, the 
COMM MUX transmits both. However, the receiver 
samples only the first stop bite 


These bits select odd, even, or no parity. 


PARITY 


In the write mode, if parity is enabled (bit 
13=1), the CCMM MUX generates and transmits the 
selected parity. 


In the read mode, if parity is enabled, the COMM 
MUX compares the received parity with the selected 
parity and generates the PF status if a 
disagreement is detected. 


If parity is disabled (bit 13=0), the hardware 
ignores parity. When transmitting, the hardware 
appends stop bit(s) after the last data bit and, 
when receiving, disables the parity detection 
circuit. . 


NOTE 


The least significant bit (bit 15) of 
the command byte must bea 1or 0, as 
indicated, to permit the hardware to 
distinguish between the two commands. 
Command 2 should never be issued while 
data transfer is in progress. 
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2e7-13 Operations 


COMM MUX programmers must consider the programming Sequences’ for 
specific line types, interrupt control logic, initialization 
procedure, and device numbers. 


2-72-14 Programming Sequences 


The following paragraphs illustrate switched line, leased line, 
and half-duplex operation. 


207-15 Switched Line Operation 


To originate a call, the operator depresses the TALK key on the 
data set and dials the desired number. When the call is 
answered, a carrier is heard (being sent by the data set 
receiving the call). The operator then depresses the DATA key. 


The cperator can now hang up and depress the AUTO key to return 
the equipment to automatic receive following this call. When the 
DATA key is depressed (the data light remains lit for the 
duration of the call), the EX status bit resets (Data Set Ready) 
(CC) as does the CARR OFF status bit. The EX status bit does not 
reset if the last state was an overflow, framing error, or parity 
error. The COMM MUX should be initialized to the read mode and 
thus be interrupted by the receiving carrier. When CARR OFF 
resets, the COMM MUX should be switched to the write mode to 
transmit data. Following the call, both sets (originating and 
receiving) should be issued a command read with DTR reset to 


disconnect. This procedure is typical, but not necessary. The 
user can design his own handshaking sequence. Figures 2-9 and 
2-10 show timing sequences for answering calls and line 


turnaround. Wide variations between data set characteristics and 
common carrier procedures may modify the operating procedures. 
The user should ensure that the characteristics of the devices 
connected to the COMM MUX are comportpte with the descriptions in 
this specification. 


In Figure 2-9A, DTR and RQ2S are initially off. The status is 
X°OE® before RINGing starts. The RING causes an interrupt and a 
status of X‘OF'. The RING status bit is set for the period of 
the RING from the data set. 
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When RING resets, the status is X‘OE*® and another interrupt is 
generated each time RING -—-——~* 1. RING continues until the 
program sets DTR to answer the call. Shortly after DTR is set, 
the data set responds with (DSRDY=1), causing EX ——» 0. The 
status at this time is X‘'OA" (BSY=1 and CARR OFF=1). 


When the data link is established, the data set turns CARR ON, 
thus generating an interrupt and a status of X'08° (BSY=1). If 
the adapter remains in the receive mode, busy stays active until 
a character is received. If the adapter transmits first, the 
program turns RQ2S on (command with the WRT bit set). With RQ25S 
on, the data set responds with CL2S=1. Since this bit is 
initially reset, an interrupt is generated when RQ2S is turned on 
and another interrupt is generated when the data set responds 
with CL2S=1. The adapter may now transmit. 


Figures 2-9 and 2-10 assume ideal conditions. For example, ina 
typical switched network environment, more than one interrupt may 
be generated as carrier is initially established, or the received 
data from the local data set may be active during a connect or 
disconnect sequence. These problems can be attributed to the 
type (manufacturer) of data set used, the options implemented in 
the data set and the switched network. In particular, if the 
received data from the data set is active before carrier is 
established, the COMM MUX commences to assemble ae garbled 
charactere This can result in a receive busy interrupt with any 
or all of the character status bits set (PF, FRERR, OV). These 
status bits then remain set until a read data is executed (to set 
BSY and reset OV) and a valid character is received (to reset PF 
and FRERR). 


27.16 Leased Line Operation 


Because a connection is permanently established in leased line 
operation, no dial-up or disconnect is needed. Both stations are 
normally initialized to the read mode. Either end can originate 
a transfer by going into the write mode, which causes’ the 
receiving station to interrupt when the carrier appearse Upon 
receiving characters, the receiving end is in the read mode and 
a data transfer takes place. The exact handshaking protocol 
depends on the user. 
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2e7-17 Half-Duplex Operation 


In half-duplex operation, only one terminal can transmit at any 


one time. To change the direction of transmission, the channel 
must be turned around. The processor turns the line around when 
it has a message to transmit. Data sets (eege 202C type), 


normally used in half-duplex operation, may be equipped with the 
reverse channel option that is used to signal the requirement to 
reverse the direction of transmission or to break the data flow. 
An important operating convention affecting reverse channel 
operation results from the presence of echo suppressors in 
long-distance lines. These Suppressors normally disallow 
transmission of an echo. 


In data communications, the echo suppressor must be disabled, so 
Simultaneous transmission in both directions (main channel and 
reverse channel) is possible. The echo suppressor becomes 
reenabled if the tone on the line is absent for a period 
exceeding 100 milliseconds. To prevent reenabling of the echo 
suppressor, the reverse channel should be held on (high) when the 
Main channel is off and vice versa. This convention ensures that 
a tone is on the line at all times. 


The reverse channel is normally held on when the processor is 
accepting data. The processor signals its desire to transmit by 
lowering (off) the reverse channel and switching to the write 
mode. The receiving terminal introduces a program delay allowing 
its reverse channel to be turned on and enabling its read mode. 
This delay can be 200 to 1200 milliseconds. If the receiving 
device signals through the reverse channel that it is ready to 
receive data, this can be used instead of a program delay. When 
the processor is transmitting, a break condition sent from the 


terminal signifies that it wants to transmit. This break 
condition is indicated by the receive reverse channel going from 
on (high) to off (low). The processor should then raise its 


reverse channel lead high (on) and transfer to the read mode. 
The interface automatically introduces the necessary time delay 
before presenting data to the processor, ensuring valid data 
transfer instead of transition noise. 
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2272-18 Interrupts 


The COMM MUX has interrupt control logic that scans all interrupt 
sources in the system. This logic has the following 
characteristics (see Table 2-12 for interrupt conditions): 


1. If an interrupt is detected, the hardware assigns 
priority to the line with the lowest address. In 4-wire 
operation, this is always the receive side. 


2e When an interrupt is detected on the transmit or receive 
side of a given line in 2-wire operation, the address of 
the receive side (even) is always returned. 


ae In 2-wire operation, the side not being used has 
interrupts disarmed (not queued). 


4, If an interrupt is present on an enabled line, it can 
become queued in the interrupt scanner even if the 
interrupt is disabled before it is serviced. This 
condition can result in an interrupt from a disabled 
line. Servicing this interrupt clears the attention 
flip-flop on this line while disabled. Software is 
designed to ignore any interrupt from the device once it 
is disabled. 


TABLE 2-12 INTERRUPT CONDITIONS 


TRANS 
RING —————_——> 11 
CARR OFF —————> 1 
CARR OFF —————> 
X 
XK (WRT) x 


* An interrupt is also generated in 2-wire 
operation when going from read to write inode 
if CL2S initially equals a 0; i.ee., CL2S 
going from a zero to a one causes a BSY 
interrupte 
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2672-19 Initialization 


When the initialize pushbutton on the display panel is depressed 
(or power failure restart sequence), the OV, PF, and FR ERR 
status bits cannot be guaranteed; therefore, the programmer 
should ignore these bits on the first interrupte The COMM MUX is 
issued an output command to disable interrupts. Because an 
interrupt line may be active upon initialize or power up, a 
number of interrupt acknowledge instructions should be executed 
at that time. Also, a read data should be issued to all 
receivers to ensure that the busy bit equals a one. 


2-72-20 Device Number 


The COMM MUX has contiguous addressing with the lowest address 
X'10°. This is a switch option. Two consecutive addresses are 
assigned to each 4Y-wire line, with the even address for the 
receive side and the odd address for the transmit side. In 
2-wire operation, each side responds to either address. In 
U-wire operation, only one Command 2 is required. Command 2 
should never be issued while a character transfer is in progress, 
because it may mutilate the character (transmit or receive). 


2e7-21 sample Programs 


Appendix A and Appendix B contain sample flow charts and program 
-listings for 16-bit and 32-bit processors, respectively. 


2-8 ESCAPE PROGRAMMING INFORMATION 


The Model. 550 VDU can enable the program to accomplish special 
functions that format the screen or put the display into the 
desired mode. Cursor positioning, moving the cursor one position 
vertically or horizontally, clearing of one line or the whole 
screen, and “clear” functions are available. 


To initiate an ESCAPE function, the ESCAPE character is output 
(normally "“ESC"=X'1B°) and followed with the upper-case letter to 
execute the desired result. This must be -ffollowed by a third 
character to execute the desired function. This third character 
is either the next character to be displayed or a pad character. 


When reading the cursor address on a half-duplex device, the line 
must be immediately turned around with an output command and a 
dummy read is issued to clear the present interface buffer. When 
busy goes active on either a half-duplex or a full-duplex 
interface, the 2-character cursor position can then be read. Lt 
a read is not issued before the end of the character period, an 
overflow takes place and the character is lost. 


Refer to Table 2-13 for the available multicode sequences. 
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CODE 


ESC H 


ESC X 
character 


ESC Y 
character 


ESC ESC 


TABLE 2-13 ESCAPE CODE SEQUENCE 


ACTION 


Cursor upe 
Moves cursor up by 1 line. If in line 1, cursor 


wraps around to line 24. 


Cursor down. 
Moves cursor down by 1 line. If in line 24, moves 
display up by 1 line. 


Cursor right. 

Moves cursor 1 position to the right. When cursor 
is moved beyond position 80, the cursor wraps around 
to position 1 of the following line. 


Cursor left. 

Moves cursor 1 position to the left. When cursor is 
moved beyond position 1, the cursor wraps around to 
position 80 of the previous line. The code is 
ignored if the cursor is at the home position. 


Cursor home. 
Moves cursor to position 1, line 1 (home). 


Direct cursor address - line position. 

Moves cursor vertically to any line as specified by 
the character following "X". The code is ignored if 
it exceeds 24 lines. 


Direct cursor address - character position. 

Moves cursor horizontally to any position on a line. 
The character following "Y" specifies the character 
position. 


Clear all. 

Clears display memory to spaces and homes’ the 
CULSOr. ESC K needs 20 ms tO complete the 
operation. Thus, the programmer’ should insert 


sufficient nulls as filler data (20 at 9600 baud). 


Clear line. 

Clears the line (reset to spaces), starting with the 
present position of the cursor through the end of 
the line. ESC I needs 20 ms to complete the 
operation. Thus, the programmer should insert 
sufficient nulls as filler data (20 at 9600 baud). 


(followed by a non-ESC character) 
ASCII characters other than A, B, Ce Dy, H, X, Y, K, 
and I are stored in the display memory as data. 


When a second ESC code follows an ESC, the second is 
displayed, but is not used to generate any ESC code 
sequences with following characters. 
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TABLE 2-14 CURSOR ADDRESSING (IN FULL ASCII MODE) 


ASCII LINE or . ASCII LINE or 
CHARACTER COLUMN CHARACTER COLUMN 
41 


MWewn = 
rAGH oe 


wma em VV te 3 ome 


LINE 
NUMBER 


<cHUuD CVOZS 


aN KK M«M 


\ 
J 


oanoA vf 


fl Awe ef «© 


AOgymmIOh Wrervv 
OPsa ery ura rh 


NOTE 
To move cursor to column 50, line 5, 


depress (in sequence) MULT, Y, Q, and 
MULT, Xe Se (NULL). 


*Can be positioned or read up to 10/1/77. After 10/1/77, £ull 
table applies. 
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1045 


START 1 


DISABLE INT. 
@ PROCESSOR 
LEVEL 


PUT 
PASLA IN 
WRITE MODE 


SENSE 
; STATUS 


WRITE A 
CHARACTER 


PASLA IN 
READ MODE 
(ECHO-PLEX) 
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APPENDIX A 


16-BIT PROGRAMMING EXAMPLES 


FLOW CHART FOR PASLA PROGRAMMING 
LOCAL TERMINAL, HALF DUPLEX OPERATION 


SENSE © 
: STATUS 


NO 


READ A 
CHARACTER 


O CHARACTER 
OK? 

YES 
ALL 


READ? 


YES 


SET UP 
NEW PSW 


ENABLE 
PASLA 
INTERRUPTS 

(WRITE MODE) 


ENABLE INT 
@ PROCESSOR 
LEVEL 


INTERRUPT 
RECEIVED 


ACKNOWLEDGE 


INTERRUPT 


Se 
YES 

o> 
YES 

er YES 
NO 


WRITE A 


CHARACTER 


: i> 
YES 


SET DONE 
FLAG 


HALT 


HALT 


HALT 


APPENDIX A (Continued ) 


FLOW CHART FOR PASLA PROGRAMMING (Continued) 
REMOTE TERMINAL, FULL DUPLEX OPERATION 


1046 


YES 


WRITE A 
CHARACTER 
FROM BUFFER 


DISABLE INT. NO NO” RECEIVE 
@ PROCESSOR SIDE INT 
LEVEL ? 


YES 1 YES 


SET UP NO NO 
NEW PSW 


@ X'44' 


DISABLE 


READ 
X'46'-INTB WRITE SIDE DTR TO 
INT. DATA SET CHARACTER 
IN BUFFER 


X'46'@iNT6 


Yes 


OTR =0 
TO DISCONNECT 


SENSE ee MESSAGE 
INT8 


TRANS. 
SIDE INT 


RQ2sS TO 
DATA SET 


ENABLE 
READ SIDE 


X'46'@iINTS @ 
INT6 


INT. 
YES 
peril STAT = X’08' 
DELAY READ ? 


BSY, EX. 
CARR OFF 
ALL SET? 


X'46'@INT4S 


NO 
HANG HERE 


TRANS. . eS 
SIDE INT. 
? 


X'46'@INT7 


YES 


ENABLE PROC. 


INT. PUT IT 
IN WAIT STATE 


A-2 29-691 ROO 4/79 


6L/h OOH L69-62 


PROG= 


PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR PAGE 1 14316305 11/30/79 


0000 
ouud 
oQu0d 
ouud 
OuUUd 
ovuUu0 
ouUo 
oudo 
ovuUu0d 
0000 


0u00 
OULO 
oucud 


ASSEMBLED BY CAL 03-066R07-00 


0001 
OvO2 
0u03 
OGdy 
00U5 
0006 
0v07 
00u8 
0u09 
000F 


Ov04 
Quus 
0V08 


WAn DNF wm Ve 


(32-B8IT) 


PROG PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 
CROSS 

TARGT 16 

WIDTH 120 


THESE EXAMPLES DEMONSTRATE SEQUENCES TO PROGRAM PASLA IN 


BE STRAPPED / CONNECTED AS MENTIONED IN INDIVIOUAL EXAMPLE. 


* 
x 
* VARIOUS ENVOIRNMENTS. THE TERMINAL & PASLA INTERFACE SHOULD 
* 
* 
x 


REGISTER ASSIGNMENTS 


Eau 1 MESSAGE START ADDRESS 

EGU 2 PASLA (RECEIVE) AODORESS 

EQU 3 PASLA (SEND) ADORESS 

£aU 4 CHARACTER BEING TRANSFERRED 
EU 5 WORK REGISTER 

Eau 6 EXAMPLF DONE FLAG 

EQU 7 PASLA (HOX) ADDRESS 

FQU 8 PASLA STATUS 

EQuU 9 EXAMPLE START ADDRESS 

EQU 15 LINK REGISTER 

EGU 4 EX BIT IN STATUS BYTE IS ONE 
Eau 8 BSY BIT IN STATUS BYTE IS ONE 
Eau 8 CARRY FLAG IN PSW IS ONE 


PS210000 
PS210020 


PS210030 
PS210040 
PS210050 
PS210060 
PS210070 
PS210080 
PS210090 
PS210100 
PS210110 
PS$210120 
PS210130 
PS210140 
P5210150 
PS210160 
PS210170 
pS210180 
PS210190 
PS210200 
PS210210 
PS210220 
PS210230 
PS210240 
PS210250 
PS210260 


(penuTtzuoy) W XIGNAddY 
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PASLA PROGRAMMING EXAMPLES FOR 16-BIT PROCESSOR PAGE 


LOCAL TERMINAL» 


QO0O0R U766 

o002R 9556 

0004R C890 00U00R 
0008R 4870 uZuaR 
000CR DE7O O20ER 
0010R DE7O O20FR 
0O14R C810 0216R 


0018R 0341 0000 
OV1ICR 41FO0 OO0A2R 
0020R 2611 

0022R C510 022AR 
0026R 2087 

0028R DETO 0210R 


o02cR 9875 
OO2ER 41F0 OOAER 
0032R o711 


OO34R 41iFO 0092aR 
0038R 0441 0210R 
OO3CR 4230 OV3CR 


OCO4O0R 2611 
0042R C510 OV0A 
0046R 2089 


0048R C850 006AR 
O04CR 4060 OU4y 
oos0R 4050 0046 
o054R C810 922AR 
o0o58R DE7O 0211R 
OO5CR 41FO QOAER 
0060R C850 4uvuod 
OO64R 9545 

0066R 4340 0066R 


O06AR S3F58 
006CR 0557 
OO6ER 4230 OOG6GER 
O072R 888 


HALF-DUPLEX PASLA OPERATION 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
$s 


TART1 XAR 
EPSR 
LDAT 
LH 


EXMP1A LB 


* 
EXMP1B BAL 


* 
* WRITE UNDER 
* 


EXMP1ic LDAI 


* 


DONE «DONE 
WORK «DONE 
REPEAT.START1 
DEVeDEVADR 
DEV+SECOND 
DEV»sOISwRT 
MSG?eMSGi 


CHAR+0( SG) 
LINK eOUTCHR 
MSGel 

MSG eMSG1END 
EXMPI1A 
DEVeOIsRoD 
DEV «WORK 
LINK *DELAY 


MSG MSE 


LINK eREAD 
CHAR + TYPED(MS6) 


* 
MSGel 
MSG6e10 
EXMP1B 


INTERRUPT CONTROL 


WORK «INT 
DONE eX *aqe 
WORK eX *46* 
ASGeRSGS 
DEVsENWRT 
LINK sDELAY 
WORK+xX*4000° 
CHAR + WORK 

* 


* IMMEDIATE INTERRUPT IS RECEIVED 


x 

INT  - AIR 
CLAR 
BNE 
LOAR 


WORK «STAT 
WORK +e DEy 
* ¥ 

STAT¢+STAT 


14316205 11730779 


TTYe CRT OR GOT SHOULD BE INTERFACED THROUGH PASLA(HDx) INTERFACE 
CRT/GOT SHOULD BE STRAPPED FOR HALF=DUPLEX OPERATION 

THE FOLLOWING EXAMPLE IS FOR 16-BIT PROCESSOR 

START EXECUTION @ START1 


WRITt CHARACTERS & READ KEYS USING SENSE STATUS LOOP 
WRITE CHARACTERS UNDER INTERRUPT CONTROL 


DISABLE INT @ PROCESSOR LEVEL 
GET PASLA NEVICE ADDRESS 
SET PASLA aS PER SECOND COMMAND 


WRITt MODE 
(MSG) = MESSAGE START ADDRESS 


OUTPUT A CHARACTER 


LOOP TILL *TYPE 1234567890° OUTPUTED 
SELECT READ MODE (ECHO-PLEX) 

OUMMY READ TO SET BSY 

LINE TURN AROUND DELAY 


READ A KEY CODE WHEN DEPRESSED 
COMPARE WITH THE EXPECTED 


LOOP TILL 10 OIGITS TyPED 


SET UP NEW PSW FOR 
IMMEDIATE INTERRUPT 


ENABLE INT @ PASLA LEVEL (1 PENDING) 
LINE TURNAROUND DELAY 


ENABLE INT a PROCESSOR LEVEL 


ACKNOWLEDGE AN INTERRUPT 
COMPARE DEVICE THAT INTERRUPTED 


STATUS SHOULD BE ZERO (8SY = 0) 


pPS210260 
PS210290 
PS$210300 
PS210510 
PS210320 
PS210530 
PS210340 
PS210550 
PS210360 
PS$210370 
PS210380 
PS210390 
PS210400 
PS$210410 
PS210420 
PS210%30 
PS210440 
PS2104%50 
PS210%60 
P$210470 
PS210480 
PS210490 
P$210500 
PS210510 
PS210520 
PS210530 
PS210540 
PS210550 


' PS210560 


PS$210570 
PS210580 
PS$210590 
PS210600 
PS210610 


. PS$210620 


PS210630 
PS210660 
PS210650 
PS210660 
PS210670 
PS210680 
PS210690 
PS$210700 
P$210710 
PS$210720 
P$210730 
PS210740 
P§210750 
PS210760 
PS210770 
PS210780 
PS210790 
PS210800 


(penutTzuoy) ¥ XIGNdddv 
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PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 


LOCAL TERMINAL, 


OU74K 
0078R 
vO7AR 


OO7ER 
0082R 
OOS84R 
0088R 
ooscR 
OO8ER 


BVU9IAR 
0O94R 
0098R 
OO9AR 
OO9CR 
OOAOR 


GOA2R 
OOAYR 
OOA6R 
OOABR 
QOAAR 
OOACR 


OOAER 
0OBOR 
00B2R 
OOB4R 


00B6R 
00BSaR 
OOBAR 
OUBCR 


42350 OO74R 
0866 
4230 QUBER 


DA?71 0600 
2611 
C510 0238R 
4280 Qv6OK 
2461 
4300 OU6O0R 


9U78 
4240 00B6R 
2083 
9B74 
C440 OO7F 
U3UF 


9078 
2081 
9A74 
9078 
2081 
O30F 


6755 
2651 
2281 
O30F 


2451 
915F 
9515 
03u9 


HALF-DUPLEX PASLA OPERATION 


* 
READ 


* 
OUTCHR 


BNZ 
LDAR 
BNZ 


* 
DONE «DONE 
HALT 


DEV+O(MSG) 
MSGel 

MSG eMSG2END 
EXMP1C 

DONE +41 
EXmMP1c 


DEV«eSTAT 
EX HALT 
BSYs3 
DEV«CHAR 
CHAK «X*7F?* 
LINK 


DEV«eSTAT 
BSYel1 

DEV+CHAR 
DEV«STAT 


BSY+t 


LINK 


WORK e WORK 
WORK ei 
CARRY ell 
LINK 


WORK +1 
WORK ?15 
MSGeWORK 
REPEAT 
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HALT IF DONE 


WRITE A CHARACTER 


LOOP TILL *CORRECT 3* OUTPUTED 
SET DONE FLAG 
ACKNUWLEDGE LAST INTERRUPT 


SENSE PASLA STATUS 

HALT IF "Ex? IS SET 

LOOP IN ‘BSsY* 

REAO CHARACTER WHEN BSY DROPS 
REMOVE PARITY BIT. 

RETURN 


LOOP ON BSY 


PS210810 
PS210820 
PS210830 
PS210640 
PS210850 
PS210860 
PS210870 
PS210880 
PS210890 
PS210900 
PS210910 
PS210920 
PS210930 
PS210940 
PS210950 
PS210960 
PS210970 
PS210980 
PS210990 
PS211000 
PS211010 
pS211020 
PS211030 


WAIT FOR PASLA TO BECOME NOT BSY- - 


RETURN 


WORK = X*8000° 
HALT PROCESSOR 


PS211040 
PS211050 
pPS211060 
PS211070 
PS211060 
PS$211090 
PS211100 
PS211110 
PS$211120 
PS211130 
PS211140 
PS211150 
pPS$211160 


(penutzuoa) Y XIGNTddyY 
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PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 


REMOTE TERMINAL DATA TRANSFER 


OO3ER 
OUCOR 
d0C2R 
oOC6R 
OOCAK 
OOCER 
00D2R 
0 006R 
ooDAR 
OODER 


OOE2R 
OOE4R 
OOESR 
OoECR 
OOFOR 
OOF4K 
OOF6R 
OUFSR 


OOFCR 
OOFER 
0102R 
0106R 


OLOAR 
O10CR 
O10ER 
9112R 
0116R 
011AR 
011ER 
0122R 


0126R 
0128R 
012CR 
012ER 
0130R 


0766 
9516 
c810 
4060 
4010 
c890 
4820 
4830 
DE20 
NE30 


9038 
C580 
4230 
DEZO 
DE20 
9B25 
9028 
c460 


278E 
4230 
c8lo 
c2u0 


9F78 
o572 
42350 
c5é80 
42350 
DE20 
c850 
4050 


9028 
c580 
2033 
20354 
c200 


O10AR 
Ov44 

OU4E 

OOBER 
0204R 
0206R 
O20ER 
0212R 


0048 

OOEBR 
0213R 
0214R 


QO1F 


OOFER 
O23AR 
O20AR 


010ER 
OVOF 
02116R 
0215R 
0434R 
oU4us 


000A 


O20AR 


119 
120 
121 
122 
123 
1204 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
L42 
143 
144 
145 
146 
147 
148 
149 
150 


(16-BIT) 


PHONE RECEIVER IS IN IT*S CRADDLE 


14:16:05 11/30/79 


START THE PROGRAM @ START2. DIAL IN THE PROCESSOR TELEPHONE 
NUMBER FROM THE TELETYPE TERMINAL. WHEN CARRIER IS HEARD+ ENGAGE 


MAKE SURE THAT CONNECTION IS ESTABLISHEDe THE PROCESSOR SHOULD BE 
IN WAIT STATE. TYPE 10 CHARACTER MESSAGE ON TELETYPE. THE 

PROGRAM ECHOES BACK THE SAME MESSAGE & OISCONNECTS THE LINE. 

USER SHOULD REPLACE THE RECEIVER IN IT*S CRANDLE. 


TART2 


XHR DONE +DONE 
EPSR MSG+DONE 
LHI MSGrINTL 
STH DONE eXtyge 
STH MSGeX*ug? 
LOAI REPEAT. START2 
LH RCVeRCVADR 
LH SNO+«SNDADR 
oc RCV+SECOND 
oc SND+DISwRT2 
SSR SNOeSTAT 
CLHI STAT+X*4ee 
BNE * 

oc RCV sENREAD 
oc RCVeWRTRD 
ROR RCV eWORK 
SSR RCVeSTAT 
NHI STAT¢X*iF° 
sIs STaTe14 
BNZ * 

LHI MSG «MSGy 
LPSW WAIT 

AIR DEV+STAT 
CLHR OEVsRCV 
BNE * 

CLHI STAT+«X*oF?® 
BNE * 

oc RCVeDTR 
LHI WORKS INTS 
STH WORK eX *4u6* 
SSR RCVeSTAT 
CLHI STAT+X*0OA® 
BNES SENSE2 
BNES SENSE2 
LPSW WAIT 


* 
x 
* 
* 
* 
* 
* 
* THE PHONE RECEIVER IN THE COUPLER. OBSERVE DATA SET LIGHTS TO 
* 
* 
* 
* 
* 
* 
§ 


DISABLE INT @ PROCESSOR LEVEL 
SET UP NEW PSW FOR IMMEDIATE INT, 


GET DEVICE ADDRESSES 


SET UP PASLA 


CL2S NOT & BSY MUST BE SET 


OUMMY READ 
IGNORE OVePF,.FR ERROR AS THEY ARE 


NOT GUARANTEED ON INITIALIZATION 
BSYeEXeCARR OFF MUST BE SET 


RING INTERRUPT 


INDICATE OTR TO DATA SET+ECHO+0TS 


DATA SET READY SHOULD DROP 
TO ESTABLISHE 
TO ESTBLISH DATA LINK 


P$211180 
PS211190 
PS21550 

PS211210 
pS211220 
PS211230 
PS211240 
PS$211250 
PS211260 
PS$211270 
P$211280 
PS211290 
PS211500 
P$211310 
p$211320 
PS211330 
PS211340 
PS211350 
pS211360 
PS$211370 
pS211380 
PS211390 
PS2114090 
PS211410 
PS211420 
PS211430 
PS211440 
PS211480 
PS211460 
PS211470 
PS211480 
PS211490 
P$211500 
P$211510 
pS211520 
PS211530 
PS211540 
P$211550 
P$211560 
pS211570 
PS211580 
PS211590 
PS211600 
PS211610 
PS211620 
PS211630 
PS211680 
PS211650 
PS211660 
PS211670 
PS211680 
PS211690 
PS211700 


(PSNUFZUOD) WY XIGNAddY 
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PASLA PROGRAMMING EXAMPLES FOR 16-BIT PROCESSOR 


REMOTE TERMINAL DATA TRANSFER (16°BIT) 


0134R 
0136R 
01386R 
313CR 
V140R 
UL4G4R 
0148R 
014CR 


0150R 
0152aR 
0154R 
0158R 
015AR 
N15ER 
0162R 
G164R 
0168R 


o16CR 
0170R 
O174R 
0178R 
g17CR 


0180R 
0182R 
0184R 
0188R 
018AR 
O1SER 
0190R 
U1S94R 
0198R 
019AR 
019ER 


N1A2R 
O1A4R 


01A8R 
01ACR 
01B0R 
01B4R 


01Be8R 
01BaR 
01BCR 
01COR 
o1c4r 
01carR 
o1iccR 


SF78 
0572 
4230 
C580 
4230 
c8506 
4050 
C200 


9F78 


0572 — 


4230 
0888 
4230 
OB21i 
2611 
c51lo0 
4280 


C8l1lo 
DESO 
c850 
4U50, 
C200 


SF78 
0573 
4230 
0888 
4230 
0866 
4230 
DA31 
2611 
c510 
4280 


2461 
4300 


C850 
4050 
dE20 
c2u0 


9F78& 
0572 
4230 
c580 
4230 
C850 
4050 


01386R 
oU08 
0140R 
0250R 
OuU4N6 
O20AR 


0154R 


OL5AR 
ovoo 


O244R 
014CR 


0¢38R 
0¢11R 
0180R 
OUGE 

O<0AR 


0184R 
018AR 


OLABR 
0000 


V24AR 
017CR 


017CR 


0168R 
0046 

0216R 
O20AR 


018CR 
oo0c 
O1C4R 
01D4R 
0046 


172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
1es 
166 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 


* 
INTS 


* 
DISCONN 


* 
INT6 


DEVeSTAT 
DEV«RCYV 


* 
STAT+8& 

* 
WORK es INTY 
WORK +X*46? 
WAIT 


DEV®STAT 
DEVeRCV 


* 

STAT«STAT 

* 

RCV+e0( MSG) 
MSGel 
MSGeMSGYEND 
ROTEN 


MSG eMSG3 
SNOcENWRT 
WORKsINTS 
WORK eX*U6? 
WAIT 


DEV«STAT 
DEV«SNO 
* 


STAT¢STAT 


x 
OONE eDONE 
DISCONN 
SND?e0(S6G) 
MSGel 
MSG«MSG3END 
WRTEN 


DONE +1 
WRTEN 


WORK sINTS 
WORK eX "46° 
RCV :OTROFF 
WAIT 


DEVsSTAT | 
DEV»RCV 


* 
STATsX*0c? 
* 

WORKS INT? 
WORK 9X *46* 
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CARR OFF DROPS 


BSY DROPS WHEN KEY IS DEPRESSED 


READ CHARACTER INTO MESSAGE BUFFER 


SEND RQ2S 


CL2S NOT DROPS, BSY DROPS 


CLEAR LAST WRITE INT. 


OTR IS OFF TO DISCONNECT 


OSRDy DROP CAUSES AN INTERRUPT 


PS211710 
PS211720 
PS$211730 
PS211740 
PS211750 
PS211760 
PS211770 
pS211780 
pS211790 
PS211800 
PS211810 
PS211620 
PS211830 
PS211640 
PS211850 
PS211660 
PS211870 
PS211680 
pPS211890 
PS211900 
PS211910 
PS211920 
PS211930 


— p$2119480 


PS211950 © 


PS211960 
PS211970 
PS211980 
pS211990 
PS25500 

PS212010 
PS212020 
PS212030 
PS212040 
PS212050 
PS212060 
PS212070 
PS212980 
PS212090 
PS212100 
PS$212110 
pS212120 
PS$212130 
PS212140 
PS212150 
pP$212160 
PS212170 
pS212180 
PS212190 
PS212200 
PS212210 
PS212220 
PS212230 


(penutzuoD) Y XIGNTIdy 
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PASLA PROGKAMMING EXAMPLES FOR 16°BIT PROCESSOR PAGE - 6 


REMOTE TERMINAL DATA TRANSFER 


U1DOR 


U1D4R 
0106R 
01D8R 
010CR 
VIEOR 
V1E4R 
N1ES8R 
Q1ECK 


O1FOR 
01F2R 
O1F4R 
O1F8R 
O1FCR 
0200R 


U204R 
0206R 
U208R 
O20aR 
020CR 
O20ER 


O20FR 
0210R 
0211R 
0212R 
0213R 
0214R 
v215R 
0216R 


0218R 
0220R 
0228R 


D22AR 
022CR 
0234R 
0236K 


0238R 
023AR 


O244R 
o246R 
0248R 


C200 


9F78 
0572 
4230 
C580 
4230 
C850 
4U50 
c200 


9F78 
0573 
4230 
C580 
4230 
4300 


O<OAR 


0106R 
OVOE 
Q1E0R 
O4FOR 
o046 
O20AR 


O1F4R 
0048 

O4LFCR 
0US6ER 


5045 2031 3233 
3637 3839 3020 


022A 
0210R 
5252 4543 5420 


0235R 


O0244R 


225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 


ae 


263 
264 
265 


266 
267 
268 
269 
270 


(16°BIT) 


* 
INT7 


*x 
INTS 


«x 


LPSW 


AIR 
CLHR 
BNE 
CLHI 
BNE 
LHI 
STH 
LPSw 


AIR 
CLHR 
BNE 
CLHI 
BNE 
B 
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WATT 


DEVeSTAT 
DEVeRCV 

* 
STAT*¢X0E* 
* 

WORK+ INTS 
WORK eX*u6? 
WAIT 


CARR OFF SETS CAUSING AN INT. 


DEV+STAT 
DEveSND 

* 
STaT+X*ya? 
* 

HALT 


CL2S NOT SETS. BSY IS ALSO SET 


* CONSTANTS & MESSAGES USED IN ABOVE EXAMPLES 


* 
RCVAOR 
SNDADR 
DEVAOR 
WAIT 


SECOND 
* 


x 
OISWRT 
OrsSRO 
ENWRT 
OIrSWRT2 
ENREAD 
WRTRO 
DTR 
DTROFF 


* 
MSG61 


MSGIEND 
TYPED 
MsG2 


MSG2END 
MSG3 
msG4 
MSG4END 


DCX 
ocx 
oCx 
ocx 
oc 
0B 


32 PASLA (RECEIVE) ADORESS 

33 PASLA (SEND) ADORESS 

10 PASLA (HOX) ADDRESS 

coou PSW FOR WAIT 

ZUSTART2) 

x*78° PASLA SET UP FOR HIGHER BAUD RATE, 


8 DATA BITS/CHARe 2 STOP BITS, 
NO PARITY CHECK. 


X*AB* DISABLE INT. WRITE MODE 

x*"B9° DISABLE INT, REAO WITH ECHO-BACK 
X*6B* ENABLE INT. WRITE MODE 

X°B3°* DISeWRITE 

xral? EN, READ 

x*q3* WRT/RD = 1 

x*3B° DATA TERMINAL READY 

X*o3! OTR = 0 


CeTYPE 1234567890 eX*0D0A" 


* 
*013 
X*ODOA* .C*CORRECT*# «X*2121*.X*O0D0A* 


* 

X*gDOAe 

10 

* 

X*oDOA® 0-0 


PS212240 


PS212250 - 


PS212260 
PS212270 
PS212280 
PS212290 
PS212500 
P$212310 
PS212520 
PS212330 
PS212540 
P$2123550 
PS212560 
PS212570 
PS212580 
PS2123590 
PS212400 
PS212410 
PS212420 
PS212430 
PS2124%40 
PS2124580 
PS212%60 
PS212470 
PS212460 
PS212490 
PS212500 
PS212510 
PS212520 
PS212530 
PS212540 
PS212550 
PS212560 
PS212570 
PS212580 
PS212590 
PS212600 
PS212610 


PS212620 
PS212630 
PS212640 


PS212650 
PS212660 
PS212670 
PS212660 
PS212690 
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PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 


REMOTE TERMINAL DATA TRANSFER (16°BIT) 


VQUUG O@4AR 271 MSG3END EQU * 
272 * 


O24AR 273 END 


PAGE 


7 


14316305 
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PS212700 . 
PS212710 
PS212720 
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PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 
REMOTE TERMINAL DATA TRANSFER (16°BIT) 


ASSEMBLED BY CAL 03-066R07-00 
START OPTIONS: T=16sERLST 


NO CAL ERRORS 
NO CAL WARNINGS 


2 PASSES 
ABSTOP 000Uv O00 
ADC 000u 0002 
HSY 0000 0008 a 25% 
CARRY ooouv vos 26x 
CHAR 0000 0004 15% 
NELAY 000U OOAER 54 
DEV 0000 0007 18% 
104 
236 
DEVADR 0000 0208R 42 
OISCONN 000¥ O01A8R 204 
DISRD 0000 0210R 52 
DISWRT 0000 O20FR 44 
DISWRT2 0000 0212R 142 
DONE 0004 0006 17x 
203 
OTR 0000 0215R 163 
DTROFF 0000 0216R 215 
ENREAD 0000 0213R 147 
ENWRT 0090 0211R 70 
EX 000% G004 24% 
EXMP1A 0000 0018R 47% 
EXMP1B OOOV OU34R 57s 
EXMP1C 0004 O060R 72x 
HALT 0000 OUB6R B84 
IMPTOP 0000 O24aAR 
INT 0000 O06AR 66 
INT1 0004 O10AR 135 
INT3 O00¥ 0134R 164 
INT4 0008 0150R 178 
INTS 0000 0180R 194 
INT6 0000 01B8R 213 
INT7 000" 01D4R 223 
INTS 0000 O1FOR 232 
LADC 0000 0001 
LINK 0000 OO00F 21x 
MSG o0c00 0001 12 
88 
MSG1 0000 0218R 4S 
MSGI1END 0000 O22AR 50 
MSG2 00OY O22AR 69 
MSG2END 0000 0238R 88 
MSG3 0004 0238R 192 
MSG3END 0000 024AR 207 
MSG4 0000 023AR 155 


(32-BIT) 


39 


255* 


91 
113% 


54 
47 
134 
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105 

73 97 98 103 

&y 52 53 70 79 
173 174 182 183 198 
460 67 83 83 90 
241 

57 71 99 106 111 
49 50 55 55 ‘58 


135 137 155 187 188 


11/30/79 


86 
199 


133 


60 
189 


94 
218 


135 


61 
192 


97 
219 


134 


69 
205 


101 
227 


136 


86 
206. 


105 
228 


205 


67 
207 
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LL 


PASLA PROGRAMMING EXAMPLES FOR 16°BIT PROCESSOR 


REMOTE TERMINAL DATA TRANSFER (16°BIT) 


4SG4END 
OUTCHR 
PURETOP 
RCV 


RCVADR 
ROTEN 
READ 
REPEAT 
SECOND 
SENSE2 
SNO 
SNDAOR 
START1 
START2 
STAT 


TYPED 
WAIT 
WORK 


WRTEN 
WRTRD 


oooU 
0000 
000 
ooov 


0000 
o00¥ 
0000 
ooau 
ogo 
ao0u 
o00uU 
o00U 
000u 
g00u 
000u 


0000 
0000 
0000 


0000 
000u 


0244R 
QOA2R 
ocoOoR 
0002 


0204R 
014CR 
0092R 
0009 

O20ER 
0126R 
0003 

0206R 
o000R 
OOBER 
0008 


021DR 
O20AR 
0v0s 


017CR 
0214R 


189 
48 


269% 
101* 


139 
219 
245% 
190 
94% 
41 
141 
169 
140 
246% 
41 
138 
78 
167 
230 
264* 
171 
40 
115 
233 
208 
258 


147 


138 


148 


193 


94 
176 


216 
68 
165 


PAGE 


149 


199 


101 
182 


225 
72 
178 
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150 


205 


104 
185 


234 
73 
179 


159 


237 
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163 


145 
198 


79 
195 


167 


150 
202 


108 
215 


174 


151 
201 


108 
214 


183 


153 
218 


109 
223 


187 


158 
221 


115 
224 
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APPENDIX A (Continued) 


LOAD 
TERM 
ADDRESS 


START 


SET TERM 
IN READ 
MODE 


SENSE 
STATUS 


1S 

DEVICE 
AVAILABLE 
? 


IS 
DEVICE 
BUSY 
? 


INITIALIZE 
COUNT 


SENSE 
STATUS 


1S 
DEVICE 
BUSY 
? 


CLI 


UNDER STATUS SENSING 


SET TERM 
YES IN WRITE 
MODE 


NO 


OUTPUT 
CARRIAGE 
R AND 
LINE FEED 


ADD ONE 


TO COUNT 


SENSE 
STATUS 


IS 
DEVICE 
BUSY 
? 


NO 


WRITE 
ONE 
BYTE 


YES 


ADD ONE 
TO COUNT 


OUTPUT 
CARRIAGE 
RETURN 
LINE 
FEED 


29-691 ROO 


4/79 


SET UP 
LOW CORE 


LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 


SET TERM 
IN READ 
MODE 


SET READ 
FLAG 


ENABLE 
EXTERNAL 
INTERRUPTS 
IN PSW 


29-691 ROO 4/79 


APPENDIX A (Continued) 


INTERRUPT 


ACKNOWLEDGE 


INTERRUPT 


IS 
DEVICE 
STATUS 
CORREC]Y 


YES 


IS 

DEVICE 
ADDRESS 
CORREC 


YES 


ARE 
10 BYTES 
READ YET 


YES 


SET READ 


FLAG OFF 


RESET COUNT 


CHANGE MODE 
CAUSING 


INTERRUPT 


LOAD OLD 
PSW WAIT 


CLI 


UNDER INTERRUPTS 


ERROR 


ERROR 


ADD ONE 
TO COUNTER 


LOAD OLD 
PSW 
INTERRUPTS 
ENABLED 


WAIT 


WRITE A 
BYTE 


ARE 
10 BYTES 
OUTPUT YET 


NO 


ADD ONE 


TO COUNTER 


LOAD OLD 
PSW 


WAIT 
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SAMPLE PROPRAM WITH THE CURRENT LOOP INTERFACE 


PROS= CLI16S 


vOOOR 
9004R 
0U08R 
OUOAK 
OOOER 
0012R 


0014R 
0016R 
OO1AR 
001CR 
0020K 
0024K 
0026K 
vu2ar 


OO02ER 
0032R 
0034R 
0036R 
0038R 


OUZAR 
OO3CR 


d0U00 
o0uu 
vOuU0 
OUUD 
0000 
ourd 


4820 
bE2O 
9u23 
4210 
4380 
2440 


9023 
4299 
9B25 
c450 
y254 
26414 
c540 
4230 


DE20 
249D 
9A2N5 
9De3 
2091 


2440 
DA24 


ASSEMBLED BY CAL 03=066R07-00 


OUU1 
vUD? 
uUUZ 
ugogy 
OvUus 
0v08 


QUGAR 
OY’6ECR 


O004K 
O0UBR 


NU14R 


OOTF 
OV6ER 


OU0A 
Ov14kR 


0.06nNR 


OOGER 


1 
2 
3 
4 
5 
6 
7 
8 


ray 
ovo 


CL1I16S PROG 


CROSS 
TARGT 
WIDTH 

* 

x 

* 

* 

* 

* 

* LINE FEEDs 

¥ 

* 

* 

Du EQU 

DEVAOR £Qv 

STATUS EQuU 

COUNT eEQu 

WORK EQU 

85Y Eau 

* 

* 

START LH 

ocl oc 

SENS1 SSR 
BTC 
BFC 
LIs 


* 


* 
SENS2 SSR 
BTC 
ROR 
NH1 
STS 
AIS 
CLHI 
BNE 


+ 


oc 
LIs 
WOR 
SSR 
BTSs 


* % HH 


LIS 
WRITE wO 


PAGE 


(32-B1T) 


1 
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SAMPLE PROGRAM WITH THE CURRENT LOOP INTERFACE 


16 
120 


REGISTER ASSIGNMENTS 


enue 


DEVADR «4ODADR 
OE VADR+RDCMO 


-DEVADR «STATUS 


ouU,0C1 
BSY+SENS1 
COUNT:s0 


DEVADR «STATUS 
DU+USY.SENS2 

OE VADR ,WwORK 
WORK +X * 7FP 

WORK ¢MONBUF (COUNT) 
COUNT +1 

COUNT .10 

SENS2 


DEVADRewWRICMD 
WORK +13 
OEVADR ,wORK 
DEVADRs STATUS 
DU+bSY 91 


COUNT +0 


SAMPLE PROGRAM FOR THE MODEL=550 OR A 16-By7T PROCESSOR 
THIS PROGRAM UTILIZES SENSE STATUS LOOPS TO READ/WRITE 
TO THE MODEL=550 WITH THE CURRENT LOOP INTERFACE 


THE PROGRAM ACCEPTS 10 CHARACTERS aNp OUTPUTS A CARRIAGE RETURN & 
THE SAME 10 CHARACTERS: AND ANOTHER CReLFe 


DEvICE UNAVAILABLE = 1 
SET ODEVADR TO REGISTER 2 
SET STATUS TO REGISTER 3 
SET COUNT TO REGISTER 4 
SET WORK TO REGISTER 5 
BUSY = 8 


DEVADR= MODEL=550 (cLI) ADORESS 
CLI IN READ MODE 
STATUS=CLI STATUS 


CHECK NOT BUSY 
COUNI=COUNT 10 KEYS 


* READ A TOTAL OF 10 CHARACTERS FROM MODEL-550 INTO MOD3UF 


STATUS= CLI STATUS 

CHECK OU.BUSY 

WORK= 1 KEY READ FROM MODEL=-550 
ZERO OUT PARITY BIT 

STORE BYTE IN MOOBUF 

ADD 1 TO INDEX COUNT 

ARE THERE 10 BYTES READ YET 


IF NO, PRANCH TO SENS2 TO READ MORE 


THIS SECTION OF THE PROGRAM OUTPUTS A CR TO MODEL-550 


CLI IN WRITE MODE 

13 IS A CR 

OUTPUT A CR 

SENSE STATUS 

BRANCH TO SSR COMMANDO IF NOT READY 


THIS SECTION OUTPUTS THE 10 BYTES OF DATA 
FROM THE MOOBUF TO MODEL-550 


RESET INDEX COUNT TO ZERO 


DEVADR «MODBUF(COUNT) OUTPUT ONE CHARACTER TO MODEL~-550 


(penutzuoyd) YW XIGNAddy 
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SL-W 


SAMPLE PROGRAM WITH THE CURRENT LOOP INTERFACE 


O040R 
d04eK 
GO44GkR 
0046R 
OO4AR 


OO4ER 
0052kR 
ou54R 
0056R 
0058R 
N05AR 
oG5ck 
OOSER 
0060R 
9062K 


0066K 
006aR 
OO6AR 
006CK 


OO6EK 
0078R 


923 
2091 
2641 
C540 
4230 


NE]!]G 
24on 
9A2!])5 
gb<)3 
2u9t 
245A 
9A25 
9023 
2091 
c2c0 


8000 


VOG?R 


o0v2 
c4Ca 
0000 


n00A 
JL3BCR 


QUBNR 


0O066K 


0060R 


SSR 
8T8S 
Als 
CLHI 
RNE 


PAGE 


DEVAOR. STATUS 
DUtBSY +4 
COUNT «1 
COUNT.10 
WRITE 


2 
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STaluS= CLr STATUS 

BRANCH TO SSR COMMAND IF NOT READY 
ADD ONE TO INDEX COUNT 

ARE THERE 10 BYTES WRITTEN YET 

IF NO BRANCH TO WRITE TO WRITE MORE 


* THIS ROUTINE OUTPUTS A CR AND LINE FEED TO THE MODEL~-550- 


WAIT 
x 


* 
WAIT2 


MODADR 
RDCMD 

WRTCMD 
mMODBUF 


oc 
LIS 
WOR 
SSR 
BTds 
LIS 
WOR 
SSR 
BTBS 
LPSw 


DEVAORwWRTCMD 
wORK+13 
DEVADR ,WORK 
DEVADR «STATUS 
OU+BSYel 
wORKe10 
DEVADR »WORK 
DEVAOR, STATUS 
DU+BSY ey 
wAIT2 


8000 
Z¢WwAIT) 
X*9002" 
x*c4Ce" 
ROCMO+1 
10 


CLI IN WRITE MODE 

13 IS A CR 

OUTPUT A CR 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 
10 IS A LF 

OUTPUT A LF 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 


* THIS SECTION SETS UP DATA CONSTANTS AND STORAGE AREAS 


MODEL-550 (CLI) ADORESS 

CLI READ COMMANDe OISARM 

CLI WRITE COMMAND. DISARM 

10 BYTE STORAGE FOR MODEL-550 BUFF 
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SAMPLE PROGRAM WITH THE CURRENT LOOP INTERFACE 


ASSEMBLED BY CAL 03-066R07-00 


START OPTIONS: 


YQ CAL ERRORS 


T=16+ERLST 


NO CAL WARYLNGS 


2 PASSCS 
ABSTUP 0000 
ADC OG0¥ 
RSY 0004 
count oGud 
DEVADR Go00 
Nu Chuy 
T4PTGP 000u 
Laoc oGou 
“0DADR 0000 
MOQBUF ooou 
oc1 000v 
PURE TOP o000u 
RDCMD 000¥u 
SENSI n000 
SENS2 ouod 
START 0000 
STATUS onov 
WAIT oouY 
WAIT? oGouU 
AORK oo0NU 
WRITE 0000 
WRTCMo 0000 


0vu0o0 
0002 
0006 
ou04 
0002 


vuol 

Qu78R 
Ov0l 

QUG6EAR 
OU6ER 
ovo4R 
ooOoOR 
Q06CR 
av08R 
0014R 
ovoorR 
0003 

OQU6G2R 
OG66R 
0005 

o03CR 
Q06D0R 


20% 
14x 
16% 
65 

15% 


23 
36 
24s 


24 

20% 
32x 
23" 
17x 
7ix 
71 

19 
5$« 
43 


(32-81T) 


80* 


79 
39 


32 


35 


TO 


47 
37 
e5 


47 


46 


36 


55 
38 
32 


55 


54 


44 


PAGE 


66 
52 
34 


66 


65 


45 


3 


16:02:07 
74 
53 56 
43 45 
To 
69 
63 64 
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57 
46 53 
67 68 


54 


62 


64% 
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APFENDIX A (Continued) 


EXAMPLES USING AUTO DRIVER CHANNEL 


ADC ADORESS 1 


SET UP 
SERVICE 
POINTER 
TABLE TO 

VECTOR ERROR 

ROUTINE 

ADDRESS 


DISARM 
DEVICE 
TO PREVENT 
QUEVED 
INTERRUPTS 


ADC 
FINISHES 


READ 
SEQUENCE 


SET UP 
CHANNEL 
COMMAND 
BLOCK TO 
READ 10 

BYTES 


GOOD 
CHANNEL 
TERMINATION 


NO LOAD OLD 
ERROR rw 


YES 


SET UP 
CHANNEL 
COMMAND 
BLOCK TO 

READ 10 BYTES 


STORE 
TERMINATION 
ADDRESS IN 
CCB 


STORE 
TERMINATION 
ADDRESS 
IN CCB 


CHANGE 
MODE 
TO CAUSE 
INTERRUPT 


SEND 
READ 
COMMAND 


NOTE: 
ENABLE GRO Clb {N THIS FLOWCHART ADC REFERS 
EXTERNAL L TO AUTO DRIVER CHANNEL 


INTERRUPTS od 


REG SET 15 


ADC ADDRESS 
2 


"ADC FINISHES 
WRITE 
SEQUENCES 


GOOD 
CHANNEL 
TERMINATIO 


NO 
ERROR 


YES 
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SAMPLE PROG WITH THE CURRENT LOoP INTERFACE . "PAGE 1 14313308 11/30/79 


PROG= CLI161 ASSEMBLED BY CAL 03-066R07=00 (32-BiT) 
cLI161 PROG SAMPLE PROG WITH THE CURRENT LOOP INTERFACE 
CROSS 
TARGT 16 
WIDTH 120 


* 
* SAMPLE PROGRAM FOR THE MODEL-550 ON A 16-BIT PROCESSOR 

* THIS PROGRAM DEMONSTRATES THE READ/WRITE OPERATIONS FOR THE 

* MODEL550 WITH THE CURRENT LOOP INTERFACE UNDER INTERRUPT CONTROL 
* THE PROGRAM READS 10 CHARACTERS THEN OUTPUTS A CARRIAGE RETURN 

* AND LINE FEEDe ECHOS BACK THE TEN CHARACTERS: AND OuTPUTS 

* ANOTHER CARRIAGE RETURN AND LINE FEED. 

* 

RO 


0000 oO000 Eau 0 WORK REGISTER 
0000 OUd2 DEVAOR cau 2 DEVICE ADDRESS REGISTER 
0000 0004 COUNT EQU 4 
ov00 oOuOos woRK EQuU 5 WORK REGISTER 
oovuo Ov0gE INTI £QuU 6 INTERRUPT DEVICE REGISTER 
oULO 0007 INTSTA Eau T INTERRUPT STATUS REGISTER 
ocodg OO0E R14 EQu 14 WORK REGISTER 
0000 QVOF 20 PSWLOC EQU 15 PSW LOCATION SAVE REGISTER 
21 * 
22 
OOoOR 4820 0094R 23 START LH DEVADR «MODADR OEVADR= CLI AODRESS 
Qo004R 2451 24 LIs WORK+1 ; 
0006R 4050 0098R 25 STH WORK e FLAG SET READ FLAG 
26 
27 * SET UP LOW CORE 
28 * 
OOOAR CS8ED 0800 29 : LHI R14e0 
QOOER 4O0EO OO4O 30 STH R14eX#4ge STORE ZERO IN OLO PSW 
0012R 40E0 0042 31 STH R14eX*4or STORE ZERO IN OLO LOC 
0016R 40E€0 0044 32 STH Ri4eX*Gge STORE ZERO IN NEW PSW 
O01AR C880 OVZ0R 33 LHI &eMODINT LOAD INTERRUPT HANOLER INTO REG 8 
OO1ER 4080 0046 34 STH Bex" 46" STORE ADDRESS OF HANDLER IN NEW Loc 
35 « 
36 * SET MODEL-550 IN CORRECT MODE 
: 37 * 
0022R 950E 38 EPSR RO.R14 
0024R DE20 0U96R 33 oc DEVAOR -ROCHD SET READ MODE 
oc2sR c8#o o866 So LHI COUNT eG INITIALIZE COUNT 
4¥1 
42 * ENABLE INTERRUPTS IN PSW 
002CR C200 OO9AR 43 WAITL LPSW WAIT WAIT FOR AN INTERRUPT 
44 * 
45 * INTERRUPT HANOLER 
46 «& ; 
a7 «* ACKNOWLEDGE INTERRUPT AND MAKE SURE INTERRUPT IS FROM MODEL~550 
: 6B x : 
O0O3Z0R 9FE6T 49 MODINT ACKR INTiscINTSTA ACKNOWLEOGE INTERRUPT 
0032R 0562 . 590 CLHR INT1-DEVvADR IS INTERRUPT FROM MODEL 7550 (CLI) 2 
O034R 4230 0082R 51 BNE LOOK IF NOT THE SAME GO TO ERROR ROUTINE 
0G38R C370 0000 $2 THI INTSTAex*D?* TEST STATUS 


003CR 4230 0084R 53 BNZ STSERR IF STATUS NOT RIGHT Go TO ERROR ROUT 
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6L-V 


SAMPLE PROY WITH THE CURRENT Loop INTERFACE PAGE 2 143133808 11/30/79 


00O4OR 4850 0098R 54 LH WORK «FLAG LOAD READ FLAG 
0044R 4230 OOSER 55 BNZ REAOBR IF=1 READ, IF=0 WRITE 
56 «* 
57 * WRITE 10°BYTES OF OATA TO THE MODEL-550 
58 * 
CO48R DA24 0086R 59 WRTBR wO DEVAOR eWRTBUF (COUNT) 
OO4CR 2641 60 AIS COUNT ,.1 ADD ONE TO COUNTER 
OOGER C540 OO00E 61 CLHI COUNT,14 COMPARE NUMBER OF BYTES TO 14 
0052R 4330 OVSAR 62 BE OONE IF FINISHED GO TO DONE 
0056R C200 0040 63 LPSw x*t40* LOaD OLD PSW 
OO5AR C200 009ER 64 DONE LPSW EO0J FINISHED PUT PROCESSOR IN WAIT STATE 
65 * 
66 *& READ 10 BYTES OF DATA FROM BUF MODEL-550 
67 * 
COSER OB24 0088R 68 READBR RD DEVADR»4ODBUF (COUNT) * READ ONE BYTE IN MODBUF 
CO62R 2641 69 AIS COUNT +1 ADD ONE TO COUNTER 
O064R C540 QUOA 70 CLHI COUNT.10 COMPARE TO 10 
O068R 4330 O0Y7OR 71 BE GOWRITE IF FINISHED GO TO WRITE A BYTE 
oo06CR C200 040 72 LPSW X*t40° LOAD OLO PSW 
GO70R 2450 73 GOWRITE LIS WORK:0 LOAO ZERO INTO WORK 
0072R 4050 OU9BR 74 STH WORK e FLAG RESET FLAG TO WRITE 
0O076R C840 0V00 75 LHI COUNT?0 INITIALIZE COUNT TO ZERO 
OO7AR DE20 0097R 76 oc DEVAOR eWRTCMD CLI IN WRITE MODE 
OO7ER c2U0 0040 77 LPSw xX*40* LOAD OLD PSW 
78 * 
79 —® NOT A MODEL-550 (CLI) INTERRUPT 
80 # 
0082R 2200 81 LoOoK ocx 2200 SToP 
82 * 
83 * STATUS ERROR FROM MODEL-550 (CLI) 
84 * . 
oos4R 2200 85 STSERR ocx 2200 STOP 
86 * 
87 * SET UP DATA CONSTANTS AND STORAGE AREAS 
88 * 
0086R OQDOA 89 WRTIBUF oc xX*oD0A? OD=CARRIAGE RETURNe OASLINE FEED 
0088R 90 MoODBUF OS 10 RESERVE STORAGE FOR 10 BYTES 
0092R ODA 91 oc x*oO0A* OD=sCARRIAGE RETURNe OASLINE FEED 
0094R 0002 : 92 MODADR oc x*o0002" MODEL-$50 (CLI) ADORESS 
0096R 6458 93 RDCMD BC x'64588 CLI SET READe UNBLOCK e ENABLE 
0906 O0097R 94 WRTCMD:. EQU ROCMD+1 CLI SET WRITEe ENABLE 
009aR 0000 95 FLAG DCX 0 
OO9AR C000 96 WAIT oc x*cooo? SET EXTERNAL INTERRUPT 
coscR O02cCR 97 oc Z(WAIT1L) 
OO9ER . 8000 98 EOJ oc x*g000°% PUT PROCESSOR IN WAIT STATE 
OOAOR OOSAR _ 99 oc Z( DONE) 
OOA2R 100 END 


(penutTzuoy) WY XIGNAddy 


Oc-WV 


6L/t OOH L69-62 


SAMPLE PROG WITH THE CURRENT LooP INTERFACE 
ASSEMBLED BY CAL 03-066R07-00 


START OPTIONS: 


NO CAL ERRORS 


NO CAL WARNIN 
2 PASSES 

ABSTOP ooou 
ADC 000 
COUNT 0000 
DEVADR 0000 
DONE — oo0uU 
FOU 0000 
FLAG 0000 


GOWRITE 0000 


IMPTOP 0000 
INT1 0000 
INTSTA 0000 
LADC 0000 
LOOK oagu 
MODADR 0000 
MODBUF 0000 
MODINT ono0"¥ 
PSWLOC o00U 
PURETOP 0000 
ROU 0000 
R14 oo0u 
ROCMD o00u 
READBR 0000 
START oo0u 
STSERR oo0U 
WAIT 0000 
WATT 0000 
wORK o00u 
WRTBR 0000 


WRTBUF 0000 
WRTCMD ocou 


T=16,ERLST 
GS 


0000 
0002 
0004 
0002 
OOSAR 
OOSER 
0098R 
oO70R 
O0A2R 
0006 
0007 
0001 
Q082R 
O0S4R 
0068R 
OO30R 
OOOF 
0000R 
0000 
OOOE 
0096R 
DOSER 
ovooR 
OGB4R 
OO9AR 
002CR 
0005 
0048R 
0086R 
0097R 


(32-8I1T) 


59 


30 
94 


25 


60 
50 


95 


31 


54 
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61 68 69 70 
593 68 76 

32 38 

73 74 
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(penutzuod) WY XIGNdddy 


SET UP 
LOW CORE 


LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 


SET TERM 
IN READ 


MODE 


SET READ 
FLAG 


ENABLE 
EXTERNAL 
INTERRUPTS 
IN PSW 
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APFENDIX A (Continued) 


IMMEDIATE INTERRUPTS 


INTERRUPT 


ACKNOWLEDGE 


INTERRUPT 


IS 
DEVICE 
STATUS 
COR REC 


YES 


IS 
DEVICE 
ADDRESS 
COR REC 


ARE 
10 BYTES 
READ YET 


YES 


SET READ 


FLAG OFF 


RESET COUNT 


CHANGE MODE 
CAUSING 


INTERRUPT 


LOAD OLD 
PSW WAIT 


ERROR 


ERROR 


ADD ONE 
TO COUNTER 


LOAD OLD 
PSW 
INTERRUPTS 
ENABLED 


WAIT 


WRITE A 
BYTE 


ARE 
10 BYTES 
OUTPUT YEY 


NO 


ADD ONE 


TO COUNTER 


LOAD OLD 
PSW 


WAIT 


cerry 
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SAMPLE PROGRAM WITH THE 5/16 MICRO 1/0 BUS PAGE 1 14219343 12703779 


PROG= MIOBIN ASSEMBLED BY CAL 03-066R07-U0 (32-BIT) 
1 TOBIN PROG SAMPLE PROGRAM WITH THE 5/16 MICRO I/O BUS 
2 CROSS 
3 TARGT 16 
4 WIOTH 120 
5 * 
G&G * SAMPLE PROSRAM FOR THE MODEL-550 ON A 16-B81T PROCESSOR 
7 * THIS PRPGRAM DEMONSTRATES THE READ/WRITE OPERATIONS FOR THE 
& x MOVEL-550 WITH THE MICRO-1/0-8US UNDER INTERRUPT CONTROL 
9 * THE PROGRAY READS 710 CHARACTERS THEN OUTPUTS A CARRIAGE RETURN 
10 * AND LINE FEED. ECHOS BACK THE TEN CHARACTERS» AND OUTPUTS 
11 * ANOTHER CARRIAGE RETURN AND LINE FEEQ, 
12 * 
o0Ggg 0000 13 =RD EOU 0 WORK REGISTER 
0000 9002 14 DEVADR EQuU 2 DEVICE ADDRESS REGISTER 
OUGOD QOL04 15 COUNT EQU y 
vgud 0005 16 WORK EQU 5 WORK REGISTER 
OU00 Ov0E 17 INTL Eau 6 INTERRUPT DEVICE REGISTER 
Ou00 QUDT 18 INTSTA Eau 7 INTERRUPT STATUS REGISTER 
yugoO OVUS 19 RB Eau 8 
0060 OUVOE 20 R14 £QuU 14 WORK REGISTER 
GUdO OVvOF 21 PSYLOC EQ@u 15 PSW LOCATION SAVE REGISTER 
22. 
23. 0 
oucoR 4820 0U96R 24 START LH DEVADR «MODADR DEVADR= MODEL ?550 (CLI) ADDRESS 
ONO4R 2451 25 LIs wORKs1 
Q006R 4050 OUSAR 26 STH WORK +FLAG SET READ FLAG 
27 «* 
28 = SET UP LOw CORE 
29 = 
OOOAR C8EO OvD0D 30 ; LHI Ri8,0 
QOOOFR 40EQ OO040 31 STH R14eX*4oe STORE ZERO IN OLD PSW 
0012R 4UE0O ov4e2 32 STH R14 eX*4oe STORE ZERO IN OLO LOC 
0016R 4U0E0 0044 33 STH R1GeX*4qe STORE ZERO IN NEW PSW 
OO1ARK C880 OY30R ; 34 LHI R8eMODINT LOAD INTERRUPT HANOLER INTO REG 8 
UO1ER 4080 0046 35 STH RAeX*46e STORE ADDRESS OF HANOLER IN NEW Loc 
36 * 
37 * SET MODEL-5950 IN CORRECT MODE 
38 & 
0022R 95UE ; 39 EPSR) RD-R1G 
o024R bwE20 oU98R 4uU oc DEVAOR,RDOCHD SET READ MODE 
du28R C840 ova 44 LHI COUNT. 9 INITIALIZE COUNT 
42 * 
43 * ENASLE INTERRUPTS IN PSW 
“ux 
ooecR C200 009CR 45 WAIT1 LPSW WAIT WAIT FOR AN INTERRUPT 
GG * 
47 * INTERRUPT HANOLER 
48 * 
49 * ACKNOWLEDGE INTERRUPT AND MAKE SURE INTERRUPT IS FROM MODEL<550 
50 *. 
0030nK YFE7 51 moDOINT ACKR INTleINTSTA ACKNOWLEDGE INTERRUPT 
0032R C560 9002 52 CLHI INT1+DEyADR IS INTERRUPT FROM MODEL-550 ? 


0036R 42350 O0VB4R 53 BNE LOOK IF NOT THE SAME GO TO ERROR ROUTINE 


(Ppenutyuoy) WY XIGNAddY 
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ES 


SAMPLE PROGRAM WITH THE 5/16 MICRO 1/0 BUS 


PAGE 2 1214319343 12/05/79 


INTSTA«x*D? TEST STATUS 

STSERR IF STATUS NOT RIGHT GO TO ERROR ROUT 
WORK «FLAG LOAD READ FLAG 

REAOBR IFsl READe IF=0 WRITE 


WRITE 10 BYTES OF DATA TO MODEL-550, 


DEVADR«WRTBUF (COUNT) 

COUNT,1 ADD ONE TO COUNTER 

COUNT +14 COMPARE NUMBER OF BYTES TO 14% 

DONE IF FINISHED GO TO DONE 

x*4o? LOAD OLD PSwW 

E0uU FINISHED PuT PROCESSOR IN WAIT STATE 


68 * READ 10 BYTES OF OATA FROM BUF MODEL-550 


DEVAOR.MODBUF (COUNT) READ ONE BYTE IN MOO3UF 


COUNT +1 ADD ONE TO COUNTER 

COUNT+10 COMPARE TO 10 

GOWRITE IF FINISHED GO TO WRITE A BYTE 
x°4o® LOad OLD PSwW 

WORK +O LOAD ZERO INTO WORK 

WORK sFLAG RESET FLAG TO WRITE 

COUNT.0 INITIALIZE COUNT TO ZERO 
DEVAOR ewRTCMD MICRO I/0 IN WRITE MODE 


x*4or LOAUY OLU PSW 


81 * NOT A MODEL=550 INTERRUPT 


2200 STOP 


65 * STATUS ERROR FROM MODEL -550 


2200 SToP 


89 SET UP DATA CONSTANTS AND STORAGE AREAS 


OOZAR C370 OVOD 54 THI 
OUZER 4230 0086R 55 BNZ 
O042R 4850 oVUgAR 56 LH 
0046R 4230 QU60R 57 BNZ 

58 * 

59 * 

60 + 
QO4¥AR DA24 DUBBR 61 WRT8R wD 
OO¥ER 2641 62 AIS 
o050R C540 QUOE 63 CLHI 
0054R 4330 OUSCR 64 BE 
Oo58R C200 0440 65 LPSw 
on5Cr C2u0 OVAOR 66 DONE LPSwW 

67 * 

69 * 
O060rR DB24 GYBAR 70 READBR RD 
Oo64R 2641 71 AIS 
OoC66R C540 OUOA 72 CLHI 
OO6AR 43°0 OV7OR 73 BE 
OG6ER C200 OUs0 74 LPSW 
oo72R 2450 75 GoWRITE LIS 
Oo74R 4050 GOSAR 76 STH 
0078R C840 9000 77 LHI 
OO7CR GECO NYOOR 78 oc 
oo80R Cc200 0440 79 LPSw 

80 «* 

82 * 
0084R 2200 83 LooK ocx 

84 * 

86 * 
0u86R 2200 . 87 STSERR DCX 

8B * 

90 * 
0088R ODUA 91 WRIBUF oc 
oosaR . 92 MODBUF DS 
CO94R ODA 93 oc 
0096R OOLDO 94 MOQDADR oc 
0098K 9232 95 RDCMO oc 

0000 0099R 96 wRTCMD Eau 

OO9AR vOdbLO 97 FLAG ocx 
o09cR co0o0 98 WAIT DC 
OO9ER OU2eCR 99 oc 
NOA0K 8000 100 6EOVJ oc 
00GA2R OUSCR 101 pc 
OOA4SR 102 END 


x*oD0a? OD=CARRIAGE RETURNe OASLINE FEEO 
10 RESERVE STORAGE FOR 19 BYTES 
X*OD0At OD=CARRIAGE RETURNe OASLINE FEED 
x*aocor MODEL-550 (MICRO*I0-BUS? ADDRESS 
x*9232¢ MICRO I/0 SET READ+UNBLOCK ENABLE 
ROCMO+1 MICRO 1/0 SET WRITE, ENABLE 

0 

x*co00? SET EXTERNAL INTERRUPT 

Z(WATIT1) 

x*g000° PUT PROCESSOR IN WAIT STATE 


Z(DONE >} 


(penuzzuoy) WY XIGNAddyV 
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SAMPLE PROGRAM WITH THE 5/16 MICRO 170 BUS 
ASSEMBLED BY CAL 03-066R07-00 


START OPTIONS: 


NO CAL ERRORS 


NO CAL WARN4N 

2 PASSES 
ABSTOP 0000 
ADC ooou 
COUNT 0000 
DEVADR 0000 
DONE o00u 
EOJ 9000 
FLAG ooou 


GOWRITE oGou 


IMPTOP adgv 
INT1 oogu 
INTSTA 0000 
LADC aoau 
LOOK ooo0uV 
fODADR 00u0 
MODBUF ov00 
MODINT oauo 
PSWLOC 000» 
PURE TOP 0000 
R14 0000 
R8 ooogu 
RO oouu 
ROCMD ooau 
READUR oouNU 
START g00u 
STSERR 0000 
WAIT 0000 
wAIT1 o0d00v 
HORK oogv 
WRTBR oogNU 
WRTIBUF oogu 


aARTCRO 0000 


T=16+ERLST 


GS 


0000 
0002 
0004 
c002 
ooscer 
O0A0R 
OO9AR 
0072R 
OOA4R 
0006 
0007 
0001 
OUB4R 
0G96R 
O0gAR 
0O030R 
OOOF 


O0G0R 


0O0E 
0008 
0000 
O098R 
0060R 
0000R 
0086R 
009CR 
ov2cR 
0005 
OU4AR 
0088R 
0099R 


(32-817) 


31 
35 


36 


26 


62 
52 


97* 


32 


56 
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63 To 71 72 
61 TO 78 
3300 

75 76 


12/03/79 


TT 
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APPENDIX A (Continued) 


UNDER STATUS SENSING © 


LOAD 
TERM 
ADDRESS 


START 


SET TERM 
{N READ 
MODE 


YES 


NO 


SENSE 
STATUS 


ADD ONE 


TO COUNT 


IS 

DEVICE 
AVAILABLE 
? 


1S 
DEVICE 
BUSY 
? 


INITIALIZE 
COUNT 


SENSE 
STATUS 


1S 
DEVICE 
BUSY 
? 
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SET TERM 
IN WRITE 


MODE 


OUTPUT 
CARRIAGE 
R AND 
LINE FEED 


is 
DEVICE 
BUSY 
? 


NO 
WRITE 
ONE 
BYTE 
OUTPUT 
YES CARRIAGE 
RETURN 
LINE 
FEED 


EOJ 


ADD ONE 
TO COUNT 


SET UP 
LOW CORE 


LOAD 
ADDRESS OF 
INTERRUPT 
HANDLER 


SET TERM 
IN READ 
MODE 


SET READ 
FLAG 


ENABLE 
EXTERNAL 
INTERRUPTS 
IN PSW 


APPENDIX A (Continued) 


INTERRUPT 


ACKNOWLEDGE Jf. 
INTERRUPT 


{S 
DEVICE 
STATUS 
CORRECT, 


YES 


IS 

DEVICE 
ADDRESS. 
ORREC 


YES 


IMMEDIATE INTERRUPTS 


NO 


NO 


YES 


READ 
ONE 
BYTE 


ARE 
10 BYTES 
READ YET 


NO 


YES 


SET READ 


FLAG OFF 


RESET COUNT 


CHANGE MODE 
CAUSING 


INTERRUPT 


LOAD OLD 
PSW WAIT 


F ERROR 


ERROR J 


ADD ONE 
TO COUNTER 


LOAD OLD 
PSW 
INTERRUPTS 
ENABLED 


WAIT 


| WRITE A 
BYTE 


ARE 
10 BYTES 
OUTPUT YE 


NO 


YES. 


STOP 


29-691 ROO 4/79 


ADD ONE 
TO COUNTER 


LOAD OLD 
PSW 
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Le-¥ 


SAMPLE PROORAM USING THE MICRO 170 gBUS , PAGE 


PROG= MIO8SS 


0000R 
0004R 
0008R 
OOOAR 
OOO0ER 
0012R 


0014R 
0016R 
OO1AR 
001CR 
0020R 
OO24R 
0026R 
OO2AR 


002ER 
0032R 
0034R 
0036R 
0036R 
003AR 
003CR 
003ER 
0040R 


0000 


Qguud 
ovoo 
0000 
0v00 
0000 


4820 
DE20 
9023 
4210 
4380 
2440 


9023 
4290 
9B25 
Caso 
p254 
2641 
c540 
4230 


DE20 
245) 
9A25 
9023 
2091 
245A 
9A25 
9023 
2091 


ASSEMBLED BY CAL 03-066R07-00 (32-BIT) 


0001 
ovde2 
0003 
0004 
0005 
0+v08 


0972R 
OU74K 


O0O0&R 
oo0ak 


0014R 


007F 
0076R 


OVOA 
OVi4R 


0075R 


1 093123847 11/29/79 


MyOBSS PROG SAMPLE PROGRAM USING THE MICRO 1/0 BUS 


DEVICE UNAVAILABLE = 1 
SET DEVAOR TO REGISTER 2 
SET STATUS TO REGISTER 5 
SET COUNT TO REGISTER 4 
SET WORK TO REGISTER § 


CROSS 
TARGT 16 
WIOTH 120 
& 
* SAMPLE PROGRAM FOR THE MODEL=550 ON A 16-BrT PROCESSOR 
* THIS PROGRAM UTILIZES SENSE STATUS LOOPS TO READ/WRITE 
* TO THE MODEL -550 WITH THE MICRO-1/0-8US 
* 
* THE PROGRAM ACCEPTS 10 CHARACTERS AND OUTPUTS A CARRIAGE RETURN 
* LINE FEEDe THE SAME 10 CHARACTERS, AND ANOTHER CReLF. 
* 
* REGISTER ASSIGNMENTS 
x 
Du EQU 1 
DEVADR EQuU 2 
STATUS EQU 3 
COUNT EQU 4 
WORK EQU 5 
BSY Eau 8 BUSY z 8 


x 
START LH DEVADR «+ MODADR 


oc DEVADR+«RDCMD 


SENS1 SSR DEVAUR,. STATUS 


* © 


* 


BTC 0U,.0C1 
BFC BSY*SENS1 
LIS COUNT 0 


OEVADR2MODEL=550 (CLI) ADDRESS 
CLI IN READ MODE 
STATU SaCLI STATUS 


CHECK NOT BUSY 
COUNT=COUNT 10 KEYS 


READ A TOTAL OF 10 CHARACTERS FROM MODEL-550 INTO MODBUF 


ENS2 SSR DEVADReSTATUS 


BTC DU+BSY.SENS2 

ROR DEVADR, WORK 

AHT WORK «eX*7Fe 

STB WORK sMONBUF (COUNT) 
AIS COUNT oi 

CLHI COUNT.10 

BNE SENS2 


0C  DEVADRewRTCMD 
LIS WORKe13 

WOR DEVADR, WORK 
SSR DEVAOR» STATUS 
BTBS DU+BSYed 

LIS WORK»10 

WOR DEVADR, WORK 
SSR DEVADR, STATUS 
BTBS DU+BSYs4 


STATUSs CLI STATUS 
CHECK OU.BUSY 


WORKs 1 KEY READ FROM THE MODEL~550 


ZERO OUT PARITY BIT 

STORE SYTE IN MOOBUF 

ADD 1 TO INDEX COUNT 

ARE THERE 10 BYTES READ YET 

IF NO BRANCH TO SENS2 TO READ MORE 


THIS SECTION OF THE PROGRAM OUTPUTS A CR TO THE MODEL<550- 


CLI IN WRITe MODE 
“13 IS A CR 

OUTPUT A CR 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 
10 Is A LINE FEED 

OUTPUT A LINE FEED 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 


THIS SECTION OUTPUTS THE 10 BYTES OF 


(penutzu0n) ¥ XIGNAaay 
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SAMPLE PROGRAM USING THE MICRO I/0 BUS 


0042R 
O044R 
O04B8R 
OOuUAR 
OO4CR 
OO4ER 
0052k 


O0056R 
O.A5AR 
0.05CR 
NO5ER 
OO060R 
OOG2R 


ODB64R 


0.066R 
9066R 
OOGAR 


OOGER 
00:70R 
OO72R 
oOTHR 


OD7ER 
0080R 


2440 
DA24 
9D23 
2091 
204) 
C540 
4230 


DE20 
245D 
9A25 
9023 
2091 
245A 
9A25 
9023 
2091 
c200 


68000 


Q0GAR 


ovCo 


9212 


0000 


0076R 


NOUA 
OU44R 


0075K 


OO6ER 


0075R 


54 
55 
56 


PAGE 


2 
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* DATA FROM MODSUF To THE MODEL~550, 


* 


WRITE 


* THIS 


waIT 
x 


LIS COUNT.0 


RESLT INDEx COUNT TO ZERO 


wD DEVADR,MONBUF (COUNT) OUTPUT ONE CHARACTER TO MODEL-550 


SSR DEVAORs STATUS 
BTBS DU+BSYe 

AIS  COUNT+2 

CLHI COUNT+10 

BNE WRITE 


STATUS= CLI STATUS 

BRANCH TO SSR COMMAND IF NOT READY 
ADD ONE TO INDEX COUNT 

ARE THERE 19 BYTES WRITTEN YET 

IF NO»e BRANCH TO *WRITE* + YO CONTIN 


ROUTINE OUTPUTS 4 CR AND LINE FEED TO THE MODEL}-550. 


oc DEVADR ewRICMD 
LIS WORK-+13 

WOR .DEVADR WORK 
SSR DEVADR «STATUS 
BIBS DU+BSY-.1 

Lis WORK «10 

WOR DE VADR WORK 
SSR DE VADR..STATUS 
BTBS DU+BSY ey 

LPSw wWalT2 


CLI IN WRITE MODE 

13 Is a CR 

OUTPUT .A -CR 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 
LInt FEED To MODEL-550 

OUTPUT A LINE FEED 

SENSE STATUS 

BRANCH 'TO SSR COMMAND IF NOT READY 


* THIS SECTION SETS UP DATA CONSTANTS ‘AND STORAGE AREAS. 


* 
WAIT2 


MODADR 
RDCMD 

WRTCMD 
mMODBUF 


pCX -g000 

oc Zewaly) 
pc x*o0CHe 
pc x*g9212" 
EQU RDCMD1 
oS 10 


MODEL-550 ¢CLI) ADDRESS 

CLI READ COMMAND: ENABLE 

CLI WRITE COMMAND, DISABLE 

10 BYTE STORAGE FOR MODEL<=1100 BUFF 


(penutzuod) yw XIGNaaay 
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6o-V 


SAMPLE PROGRAM USING THE MICRO 170 BUS 


ASSEMBLED BY CAL 


START OPTIONS? 


NO CAL ERRORS 


03-066R07-00 


T=16-eERLST 


NO CAL WARNINGS 


2 Passts 
ABSTUP 0000 
ADC o00u 
ASY 0000 
COUNT o00V 
DEVAOR 0000 
DU ooou 
IMPTOP 0000 
Laoc 0000 
MODADR ooou 
MODBUF oo0u 
ocl ooou 
PURETOP ooou 
RDCMUD o00U 
SENS1 o00u 
SENS2 0000 
START oo00u 
STATUS 0000 
WAIT 0000 
WAIT2 ooo0u 
WORK 0000 
WRITE 0000 
WRTICAD 0000 


0000 
0002 
0008 
0u04 
0002 


oool 

0080R 
0u0l 

0072R 
VO76R 
0004R 
oOvdoR 
0O74R 
0008R 
0014R 
0000R 
0003 

O06AR 
OO6ER 
0005 

O044R 
0075R 


(32-RIT) 


gus 


83 
39 
32 


35 
83% 


46 


36 


50 


44 


PAGE 


58 


45 


3 
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79 74 
57 60 
43 4s 
70 74 
69 73 
48 49 
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61 
46 


67 


49 


68 


50 


71 


57 


72 


§8 
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START 1 


DISABLE INT. 
@ PROCESSOR 
LEVEL 


PUT 
COMM MUX IN 
WRITE MODE 


SENSE 
STATUS 


WRITE A 
CHARACTER 


COMM MUX IN 


READ MODE 
(ECHO-PLEX) 


APPENDIX A (Continued) 


COMM MUX 


SENSE 


STATUS INTERRUPT 
RECEIVED 


ACKNOWLEDGE 
INTERRUPT 


OS 


READA 


CHARACTER 


READ? 


NO 
NO CHARACTER HALT 
OK? 


, 
<P “i 
a 
< 
m . 
wn 
< 
m 
wn 


< 
m 
nn 


WRITE A 


SELF CHARACTER 


NEW PSW 


ENABLE 
COMM MUX 


INTERRUPTS 

(WRITE MODE) 

ENABLE INT | 

@ PROCESSOR SET DONE 
LEVEL FLAG 


HANG HERE 
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PROG= 


COMM MUX PROGRAMMING EXAMPLES FoR 16- BIT PROCESSOR PAGE 1 15301546% 12/03/79 


0000 
oovo 
0000 
o0u0 
0000 
0000 
g000 
ObU0 


0000 
0000 
0040 


ASSEMBLED BY CAL 03-066R07-U0 


0001 
0004 
ovns 
0006 
0v07 
0U08 
0009 
OvOF 


0004 
0008 
0008 


WWN DMN FUN 


(32-B1T) 


PROG COMM MUX PROGRAMMING EXAMPLES FOR 16- BIT PROCESSOR 


CROSS 
TARGT 16 
WIDTH 120 
* 
* THESE EXAMPLES DEMONSTRATE SEQUENCES TO PROGRAM THE 
* COMMUNICATIONS 4UX IN VARIOUS ENVIRONMENTS, THE TERMINAL ANO 
* THE COMM MUX INTERFaCE SHOULD BE STRAPPED/CONNECTED 
* AS MENTIONED IN THE YNOIVIDUAL EXAMPLES, 
x 
* REGISTER ASSIGNMENTS 
x 
MSG Eau 1 MESSAGE START ADDRESS 
CHAR EQu 4 CHARACTER BEING TRANSFERRED 
WORK Eau 5 WORK REGISTER 
DONE Eau 6 EXAMPLE DONE FLAG 
DEV Eau 7 MUX HOX ADDRESS 
STAT Eau 8 MUX STATUS 
REPEAT EQuU 9 EXAMPLE START ADDRESS 
LINK EQuU 15 LINK REGISTER 
* 
* 
EX Eau y EX BIT IN STATUS BYTE IS ONE 
BSY EQu 8 BSY BIT IN STATUS BYTE IS ONE 
CARRY Eau 8 CARRY FLAG IN PSW IS ONE 


CM160010 
cM160020 
CM160030 
cM160040 
cM160050 
CM160060 
CM160070 
cm160080 
cM160090 
cm160100 
cm160110 
CM160120 
cm169130 
cm160140 
cm160150 
cM160160 
CM160170 
CM160180 
C4160190 
cm160200 
cmM160210 
CM160220 
CM160230 
CM16U0240 
cM4160250 


-€M160260 


(penuTUoOy) WY XIAGNAddY 
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COMM MUX PROGRAMMING EXAMPLES FOR 16= BIT PROCESSOR PAGE 


LOCAL TERMINAL, HALF =DUPLEX 


O000R 
oo0e2rR 
0004R 
0008R 
O00CR 
0010R 
0014K 


0015R 
o01CR 
0020R 
0022R 
0026R 
0028R 
o02CcR 
OO2ER 
003aR 


0034R 
0036R 
003CR 
OO4OR 
0042aR 
0046R 


O048R 
oo4CcR 
0050R 
00548 
vO58R 
OO5CR 
0060R 
0064R 
o066R 


006AR 
o06cR 
O06ER 
007aR 


0766 
9556 
c890 
4870 
DETO 
DE70 
C810 


0341 
41F0 
2611 


c51o0. 


2087 
DE7O 
9875 
41F0 
o711 


41F0 
D441 
4230 
2611 
c540 
2089 


cs8s50 
4060 
4050 
C810 
DE70 
41FO 
c8so 
9545 
4300 


9F58 
0557 
4230 


0888 


aooo0R 
QUBER 
OOCOR 
GOC1kR 
O¥C4R 


ovgo 
OUA2R 


0008R 
oucearR 
OUAER 
0092R 
oocaR 
003CR 


QOO0A 


QUG6AR 
Ovey 
ouuse 
oopsR 
ouc3R 
OUAER 
yUuUV 


0066R 


O0GER 


COMM MUX OPERATION 


* 
* 
* 
* 
* 
* 
* 
" 
* 
* 
S$ 


TARTI XAR 
EPSR 
LDAT 
LH 
oc 
oc 
LDAT 


* 

EXMP1A LB 
BAL 
AIS 
CLAI 
BLS 
oc 
ROR 
BAL 
XAR 


* 

ExMP18 BAL 
CLB 
BNE 
AIS 
CLAI 
BLS 

* 

* WRITE UNDER 

* 


EXMP1C LOAI 


* 


* IMMEDIATE INTERRUPT 1S RECEIVED 


* . 

INT AIR 
CLAR 
BNE 
LOAR 


DONE «DONE 
WORK eDONE 
REPEAT,START1 
DEV »DEVaDR 
DEV*SECOND 
DEVsDISWRT 
MSG eMSG61 


CHAR +0(MSG) 
LINK sOUTCHR 
MSGel 

MSG +eMSG1END 
EXMP1A 
OEV+DISRD 
DEV+eWORK 
LINK eOFLAY 
4SG+MSG 


LINK,» READ 
CHAR+e TYPED(MSG) 
* 


ASGel 
MSGr10 
EXMP18 


INTERRUPT CONTROL 


WORK INT 
DONE + x*44t 
WORK eXeyGe 
MSG «MSGO 
DEV«ENWRT 
LINK sDELAY 
WORK» X*y 0009 
CHAR «WORK 

x 


WORK eSTaT 
WORK «DEV 
* 
STAT¢STaT 


15301346 12/03/79 


TTYe CRT OR GOT SHOULO BE INTERFACED THROUGH MUX HDX INTERFACE 
CRT/GOT SHOULD BE STRAPPED FOR HALF*DUPLEX OPERATION 

THE FOLLOWING EXAMPLE IS FOR 16-B8IT PROCESSOR 

START EXECUTION @ START1 


WRITE CHARACTERS & READ KEYS USING SENSE STATUS LOOP 
WRITE CHARACTERS UNDER INTERRUPT CONTROL 


OISABLE INT @ PROCESSOR LEVEL 
GET COMM MUX DEVICE aDDRESS 
SET MUX AS PER SECOND COMMAND 


WRITE MODE 
(MSG) = MESSAGE START ADORESS 


OUTPUT A CHARACTER 


LOOP TILL ‘TYPE 1234567890 QUTPUT 
SELECT READ MODE (ECHO-PLEX) 

DUMMY READ TO SET BST 

LINE TURN AROUND DELAY 


READ A KEY CODE. WHEN DEPRESSED 
COMPARE WITH THE EXPECTED 


LOOP TILL 10 OIGITS TYPED 


SET uP NEW PSW FOR 
IMMEDIATE INTERRUPT 


ENABLE INT @ MUX LEVEL 1 PENDING 
LINE TURNAROUND DELAY 


ENABLE INT 3 PROCESSOR LEVEL 


ACKNOWLEDGE AN INTERRUPT 
COMPARE DEVICE THAT INTERRUPTED 


STATUS SHOULD BE ZERO (BSY = 0) 


CM160260 


CM160290 


c4160300 
c'"160310 
cM160320 
CM160330 
CM160340 
cM160350 
CM160360 
cM1603570 
cM160380 
cmi160390 
cM1604%00 
CM160410 
cM169420 
cM160430 
CM160440 
c4160450 
CM1604%60 
CM1604%70 
cM1604%60 
CM160%90 
c“160500 
cCM160510 
CM160520 
C4160530 
cM1605460 
C¥160550 
cM160560 
c4160570 
c4169580 
cM4160590 
cMei60600 
CM160610 
CM160620 
CM1690630 
c4160640 
CM16V650 
CM160660 
C4160670 
cM160680 
c4160690 
cM160700 
cM160710 


-€M160720 


cM169730 
CM160740 
CM1607506 
C4160760 
CM160770 
CM160780 
c#160790 
cM160600 


(PONUTIGOD) VY XIGNAdIdy 


6L/th OOU L69-62 


Eee-V 


COMM MUX PKOGRAMMING EXAMPLES FOR 16- B81T PROCESSOR 


LOCAL TERMINAL. 


0074R 
0078R 
OO7AR 


OO7ER 
9082R 
O084R 
0088R 
ocscR 
N08ER 


0092R 
OO94R 
0098R 
QO9AR 
oogcR 
OOAUR 


OOA2KR 
OOA4R 
OOA6R 
OOA8R 
DOAAR 
OOACR 


OOAER 
QOBOR 
00B82R 
QOB4R 


00B6R 
0o08aR 
OOBAR 
OO8CR 


OOBER 
oocaR 


oociR 
ongcar 
00CSR 


ooc4ek 
o0CcCcR 
ooo4R 
OoDeR 


ooDBR 
NOODAR 


4230 
0866 
42°90 


DAT1 
2611 
C510 
4280 
2461 
4300 


9078 
4240 
2083 
9B74 
C440 
U3YF 


9078 
2081 
SATE 
9078 
2081 
O3UF 


v795 
2691 
2281 
O3UF 


2451 
915F 
9515 
0309 


0074R 
00R6R 
n¥o0 


QO0E6R 
0060R 


GU6OR 


OUBBR 


NO7F 


5045 2031 3233 
3637 3839 3020 


O00D8R 
DOCRR 


5252 4543 5420 


81 


82 


83 
84 
85 
86 
&7 


BNZ 
LDAR 
BNZ 


* 
READ SSR 


* 
OUTCHR SSR 


* 
DELAY XAR 


* 
HALT LIS 


HALFeDUPLEX COMM MUX OPERATION 


* 
DONE *DONE 
HALT 


DEVs0(mMsG) 
MSGel 
ASGeMSGOEND 
EXMP1IC 

DONE +1 
ExaP1c 


DEVeSTAT 
EXeHALT 
BSYe3 
DEveCHAR 
CHARexX*7F# 
LINK 


OEV«STAT 
BSyel 
DEv+CHAR 
OEVeSTAT 
BSYel 
LINK 


WORK eWORK 
WORKel 
CARRY 41 
LINK 


WORK e1 
WORK 215 
MSG*+WORK 
REPEAT 


3 15301346 12/03/79 


HALT IF DONE 


WRITE A CHARACTER 


LOOP TILL "CORRECT !* OUTPUT 
SET DONE FLAG 
ACKNOWLEDGE LAST INTERRUPT 


SENSE COMM MUX STATUS 

HALT IF ‘Ex? IS SET 

LooP IN *ssyY? 

READ CHARACTER WHEN BSY DROPS 
REMOVE PARITY BIT 

RETURN 


LOOP ON BSY 


WAIT FOR MUX TO BECOME NOT BUSY 
RETURN 


WORK = X*8000° 
HALT PROCESSOR 


* CONSTANTS & MESSAGES USED IN ABOVE EXAMPLES 


* 
DEVADR DCX 


SECOND 0B 

* 

* 

DISWRT 08 

OrSRO 0B 

ENWRT 08 

* 

MsG1l oc 
pc 


MSGIEND EQU 
TYPED EQu 
MsG2 oc 


10 
XtFBe 


X*AB* 
x*B9? 
X*6B° 


ComM MUX HDX ADDRESS 


8 DATA BITS/CHARe 2 STOP BITSs 
NO PARITY CHECK. 

DISABLE INT. WRITE MODE 

DISABLE INT, READ WITH ECHO-BACK 
ENABLE INT. WRITE “ODE 


C*rTYPE 1234567890',x*ON0A® 


x*qDdas 
* 
x=13 


x" ODOA* ,C*CORRECT* .X*2121*,x"0D0A" 


cM160810. 


cM160820 
CM160830 
CM160840 
cM160850 
cM160860 
cM160870 
cM160860 
cm™160890 
cM160900 
CM160910 
c4160920 
CM160930 
CM1609480 
cM160950 
cm160960 
cM160970 
cm160980 
CM160990 
cM161000 
cm161010 
CM161020 
CM161030 
CM161940 
CM1621050 
cM161060 
cM161070 
CM161080 
cm161090 
c4161100 
CM161110 
CM161120 
CM161130 
cM161240 
cM161150 
cm161160 
c4161170 
CM162180 
c#161190 
cM161200 
cM161210 
CM161220 
CM161230 
CM161240 


" €M161250 


cm161260 


C4161270 
CM161280 
C4161290 
cM161500 


(penuyzuoy)) WY XIGNAddv 


ne 


6L/h OOU 169-62 


COMM MUX PROGRAMMING EXAMPLES FOR 16= BIT PROCESSOR 
LOCAL TERMINAL, HALF*DUPLEX COMM MUX OPERATION 


VOE2R 2121 
OOE4K OLVA 


OUU0 QOE6R 131 MsG2END E9U * 
132 « 
NOEBR 133 END 


PAGE 


4 
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cM161310 
CM161520 
cM161330 


(PEnUTIUOD) WV XIGNAddY 
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COMM MUX PKOGRAMMING EXAMPLES FOR 16- BIT PROCESSOR PAGE 5 15:01:46 12/03/79 
LOCAL TERMINAL, HALFeDUPLEX COMM MUX OPERATION 

ASSEMBLED By CAL 03-066R07-00 (32-RIT) 

START OPTIONS? T=16+eERLST 


NO CAL ERRORS 
NO CAL WARN4NGS 


2 PASSES 

ABSTOP ooo¥ 0000 

ADC 0008 0002 

BSY 0000 0008 24% 95 101 104 

CARRY ‘9000 0008 25% 109 

CHAR 000U 0004 14x 46 57 72 96 97 102 

DELAY 0000 OOAER 53 70 107 

Dev o00v 0007 17 41 42 43 51 52 69 78 85 93 96 100 102 

103 

DEVADR 0000 OOBER 41 118% 

NISRD 0004 O0C2R 51 123* 

OTSwRT 000v 00c1R 43 122 

DONE 0000 0006 16% 38 38 39 66 82 82 89 

ENWRT 0000 00C3R 69 124% 

EX 0000 0004 23x 94 

EXMP1A ‘0000 0018R 46% 50 

EXMP1B OGOY 0034R 56x 61 

EXMP1C 0000 0060R 71 a8 90 

HALT 0000 00K6R 83 94 112 

IMPTOP 0000 O0E6R 

INT 000U O06AR 65 77* 

LADC 0000 0001 

LINK 0000 OOOF 20% 47 53 56 70 98 105 110 

MSG 0000 0001 13% 44 46 48 49 54 54 57 59 60 68 85 86 
87 114% 

™SG1 0000 oOc4R hy 126% 

MSGLEND oo00u O0NSR 4g 128 

MSG2 000U O0D8R 68 130% 

MSG2END 0000 OOE6R 87 131* 

OUTCHR 0000 O0A2R 47 100% 

PURETOP 000 CODOR 

READ 0000 0092R 56 g3* 

REPEAT p00v 0009 19% 40 115 

SECOND 0000 OOCOR 42 119% 

START1 0000 0000R 38% 40 

STAT oo00u 0008 16% 77 80 80 93 100 103 

TYPED oo00u OUCBR 57 129* 

WORK oooU 0005 15% 39 52 65 67 71 72 77 78 107 107 108 112 
113 114 


Cpenuzzuoy) W XIQNAddV 


SET UP 
PROCESSOR IN 
FULLWORD 
MODE SET 15 


LOAD TERM 
ADDRESS 


SET UP 
SERVICE 
POINTER TO 
VECTOR TO 
ERROR ROUTINE 
ADORESSES 


SET uP x'D4’ 
TO VECTOR TO 
ADDRESS 
OF 
INTERRUPT 
HANDLER 


SET TERM 
IN CORRECT 
MODE 


SET READ 
FLAG AND 
ZERO OUT 
CURCOUNT 


ENABLE 
EXTERNAL 
INTERRUPTS 
IN PSW 


29-691 ROO 4/79 


APPENDIX B 


32-BIT PROGRAMMING EXAMPLES 


MICRO 1/O BUS 
UNDER INTERRUPTS 


INTERRUPT 


iS 
STATUS 


CORRECT 
? 


NO 
ERROR 


YES 


(1S 
READ FLAG 
ON? 


NO 


LOAD CURRENT 
VALUE OF 
COUNTER 


COUNTER=10 
? 


SET READ 
FLAG OFF 
RESET COUNT 


ADD ONE 
TO 
COUNTER 


ISSUE 
wales LOAD OLD 
COMMAND PSW 


WRITE 
ONE 
BYTE 


LOAD CURRENT 
VALUE OF 


COUNTER 


DOES 
COUNT =10? NO 


YES 


STOP 


ADD ONE 
TO 


COUNTER 


LOAD OLD 
PSW 


WAIT 


6L/h OOY £69-62 


SAMPLE PROGRAM USING MODEL 550 ON CURRENT LOOP INTERFACE PAGE 


PROG= CLI3el 


ooogo0o! 
ooag04l 
0000061 


o0000a1 
00000CI 
0000101 
ooooi4! 
000016! 
OOdN1TATL 
OOO0o1E! 


AnAaANnAasY 
vuVvUVertan 


oo0002z4I 
oa8u2al 


o0no2cI 
0000301 
0000321 
ooouse!L 
0000381 


ouod 
OuUuc 
auoo 
uvoo 
0000 
youd 
000 
ouoo 


c8uo 
9519 
4840 


0722 
C810 
4012 
2622 
c520 
4260 
4850 


a46 
baw 


c870 
4075 


LEO 
2451 
4050 
0766 
4060 


ASSEMBLED BY CAL 03-066R07-00 


ooon 
Gv01 
Gu0e 
0v03 
Quu4y 
0005 
0006 
Uv07 


O0FO 


BOAE =0000881 


nvg9al 
ogpo 


0200 
FFF2 =0000101 
8096 =000088I 


004u6el 
040 


806A =0000BAI 
8086 =0000BCI 


a06c =0000A8I 


cLI3 


*"*# H# the ne # F 


* 


* 
STAR 


al PROG 
CROSS 
TARGT 
WIOTH 
NORXS 


(32-81T) 
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SAMPLE PROGRAM USING MODEL 550 ON CURRENT LOOP INTERFACE 


32 
129 


SAMPLE PROSRAY FOR THE MODEL=-550 ON A 32-R1YT PROCESSOR 
THIS PROGRAM DEMONSTRATES THE READ/WRITE QPERATIONS FOR THE 
MODEL-550 WITH THE CURRENT LOOP INTERFACE UNDER INTERRUPT CONTROL 


THE PROGRAM READS 19 CHARACTERS THEN OUTPLITS A CARRIAGE RETURN 


ANU LINE FEED. 


ECHOS B4CK THE TEN CHARACTERSe ANO OUTPUTS 


ANOTHER CARRIAGE RETURN AND LINE FEED, 


SET UP KEGISTERS 


Eau 
£Qu 
EJ 
Fad 
OR Eau 
£QU 
T E@u 
EQu 


NOU Faw eH Oo 


WORK REGISTER 

WORK REGISTER 

WORK REGISTER 

CONDITION CODE TEST REGISTER 
DEVICE ADDRESS REGISTER 

WORK REGISTER 

COUNT REGISTER 

INTERRUPT ADDRESS REGISTER 


SET uP PROCESSOR IN FULL WORD MODE & REGISTER SET 15 


T LHI 
EPSR 
LH 


ROX*O0F0* 
R1,R0 
UEVAOR ,80DADR 


SET uP IATERRUPT TaBLE 


XAR 
LHI 


LOAGIN STH 


* * 


* 


ATS 
CinI 
BL 
LH 
SLLS 
Lal 
STH 


ENABLE THE 


oc 

LIS 
STH 
XAR 
STH 


R2.k2 
R1.2ERROR 
R1.X"p09(R2) 
R222 

R2eX* 200° 
LOAGIN 

WORK »-MNDADR 
WORKei 
R7eINT 


R7+X* O04 WORK) 


MODEL -550 INTERRUPT 


DE vA0R eRDCMD 
WORK o 
WORK s FLAG 
COUNT + COUNT 


COUNT +CURCOUNT 


REGISTER SET 15 ACTIVaTED 
LOaD CLI DEVICE ADDRESS 


ZERU OUT REGISTER 2 

SET uP aDDRESS OF ERROR 

STORE ERROR IN FULL TABLE 

ADVANCE TO THE NEXT ENTRY 

IS TABLE FULL YET 

BRANCH TO LOAD ANOTHER ERROR ADDRESS 
LOAD DEVICE ADDRESS INTO WORK REG 


LOAD INTERRUPT ADDRESS INTO REG 7 
STORE AODRESS IN SERVICE POINTER Trt 


IN RtAD MODE 


SEY STATUS OF CLI 

LOaD ONE INTO WORK REGISTER 
SET READ FLAG 

ZERO OUT COUNT 

STORE ZERO IN CURCOUNT 


ENABLE EXTERNAL INTERRUPTS IN PSW 


(penufzzuod) @ KXIANAddyY 
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SAMPLE PROGRAM USING MODEL 550 ON CURRENT LOOP INTERFACE PAGE 2 14318358 12/03/79 


54 * 
oo003cI F810 0U00 COFO 55 GOAGAIN LI R1.Y¥*Coceo? WAIT STATE, ENABLE INTRPT+e REG SET F 
oooo42rT 9501 56 EPSR RO,R1 INTERRUPTS ENABLED 
ooou4esl 2204 57 BS GOAGAIN HANGe SHOULD NEVER EXEC THIS INSTRUCT ION 
58 »* 
59 INTERRUPT HANDLER 
60 »* 
OO0046I 0833 61 INT LDAR R3eR3 SET CONDITION CODE 
O0004a8i 4230 804C =000098I 62 BN2Z ERROR TF STATUS IS BAD GO To ERROR 
ooou4ycl 4850 8u6C =D000BCI 63 LH WORK «FLAG TEST FLAG 
000050I 4230 38018 =00006CI 64 BNZ RE AOBR IF 1 GO TO READ 10 BYTES 
65 * 
66 * WRITE 10 BYTES OF DATA TO MODEL-550 
67 * 
0000541 4860 8U50 =0000A8] 68 LH COUNT eCURCOUNT LOAD VALUE OF CURCOUNT INTO COUNT 
O00058I DASE BUKE sSOQODOAATI 69 wWRTBR wo DEVADRswRTBUF (COUNT) WRITE OUT A BYTE OF DATA 
oo005ci 2661 70 AIS COUNT 1 ADD ONE TO COUNT 
OOCOSEI 4060 8046 =0000ABI 71 STH COUNT +CURCOUNT UPDATE CURCOUNT 
0000621: C560 QO0E 72 CLHI COUNTs14 COMPARE COUNT TO 14 
OCOO66I 4330 8032 =00009CI 73 BE DONE IF FINISHED GO TO DONE 
OOOO06AI 1800 74 LPSWR RO 
75 * 
76 * READ 10 BYTES OF DATA FROM MODEL-550 TO MOODBUF 
- 77 
CocoECE 4840 8048 =0000B8I 78 READBR LH DEVADR.»4ODADR LOAD CLI ADDRESS 
oovno70I C&E0 OVASI 79 LHI COUNT. CURCOUNT INITIALIZE COUNT REGISTER 
ooo0074l DBS6 6034 =0000ACI 80 ROD DEVADR.4ODBUF (COUNT) READ ONE BYTE 
o0007a1l 2661 61 AIS COUNT e1 ADD ONE TO COUNT 
OOOO7AL 4060 802n =O0000AB8I1 82 STH COUNT eCURCOUNT UPDATE CURCOUNT 
OOOO7EI CS60 D00A 83 CLHI COUNTs10 COMPARE TO 10 
0000821 4330 avd2 =900088I 84 BE GOWRITE BRANCH TO ROUTINE THAT SETS UP WRITE 
000086I 1800 85 LPSWR RO LOAD OLD PSW 
B& * 
00008sI 24°20 : 87 GOWRITE LIS WORK +O LOAD ZERO INTO WORK REGISTER 
OOOO0BAL 4050 802E =0000BCI 8&8 STH WORK e FLAG STORE ZERO IN FLAG TO WRITE 
QOCO8EI 4050 av16 =0000A8I 89 STH WORK eCURCOUNT 
0000921 DEO 8025 =0000BBI 90 oc DEVAOR«WwRTCMD SET WRITE MODE 
oo00g96EI 1800 91 LPSWR RO L0aD OLD PSW 
92 * 
93 * SET UP DATE CONSTANTS ANDO STORAGE AREAS 
94 * 
oo00ogal 4300 FF64 =0000001 95 ERROR B START BRANCH TO START OF PROGRAM 
~ 96 * 
oo00g9cI C200 8V00 =0000A0T 97 DONE LPSW WAIT 
98 * 
QOOOGAOI 90000 8000 99 wAIT DCF y*scoo? 
OOOOA4I 0000 OVSCI 100 oc A(DONE) 
COOCABI 40000 101 CURCOUNT OC xo? 
OOOOAAI ODOA 102 wWRTBUF oc X*QgD0At UD=CARRIAGE RETURN, OASLINE FEED 
ooo0gACcI 103 MmoDBUF os 10 RESERVE STORAGE FOR 10 BYTES 
QO00B6EI OD0A 104 oc x*QO0At OD=TCARRIAGE RETURNeOASLINE FEED 
oo000gaI 20be 195 MODADR oc x*o002* MODADR = 02 
OOOOBAI 64298 106 ROCMD oc x°645@68 ENABEL UNBLOCK REAO/ENASLE WRITE 
0000 o0BBI 107 wRTCMD EQU ROCMD+4 
o000sascI 0000 0000 108 FLAG oc Y*o* 


(penutzuoy) gd XIGNdddv 
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SAMPLE PROGRAM USING MODEL 550 ON CURRENT LOOP INTERFACE PAGE 


oog0col 109 ENO 


3 


14318358 


12/03/79 
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SAMPLE PROGRAM USING MODEL 550 ON CURRENT LOOP INTERFACE PAGE 


ASSEMBLED BY CAL 03-066R07-00 


START OPTIONS: 


NO CAL ERRORS 


T=32,ERLST 


NO CAL WARNINGS 


2 PASSES 
ABSTOP o000U 
ADC oavo 
count oonv 
CURCOUNT 0Q00U 
DJEVADR “o00U 
DONE ekeri ny 
ERROR 00UN 
FLAG 0000 
GOAGAIN 0000 
GOWRITE ooou 
IMPTUP 0000 
INT o00u 
Laoc 00098 
LOASIN o000¥ 
MODADR oooU 
MODRBUF 0000 
PURE TOP 0000 
KO ooguNV 
R1 00v0 
R2 00900 
RS goody 
R7 0000 
ROCMD goou 
READBR o00u 
START oogu 
WAIT 0000 
WORK ooov 
WRTBR 000Vu 
WRT SUF oo0u 
wRTCMO 00v0d 


0000 
0004 
0006 


OOABI 
0004 

Ougcr 
00981 
OOBCI 
003CI 
0088 
oucor 
00461 
o002 

00101 
goBsr 
OOACI 
0000p 
0000 

ovo 

0002 

0003 

0007 

OOBAT 
006CI 
Oooo 
OOA0T 
0005 

00587 
OOAAI 
OOBBI 


(32-BIT) 


78 


23 
35 
34 
61 
43 
107 


41 


$1 


79 
69 


108 


56 
36 
36 


43 


68 


B2 
78 


74 
55 
37 


48 


69 


89 
80 


85 


38 


49 


& 14:18:58 


70 71 
101* 

90 

91 

63 87 


12/03/79 


72 


88 


73 


ad 


80 


81 


82 


(penutzuod) ad XIGNAddW 


START1 


SELECT 
REG SET 
‘F! 


DUMMY 
READ 
COMMAND 
TO COMM MUX 


SET UP CCB 
FOR LRC, 
BUFFERO, READ, 
TRANSLATE 


SET ‘READ’ 
FLAG 


SET UP 
ISP TABLE 
ENTRY 


SUBR*1SRO 


ENABLE INT 
@ PROCESSOR 
LEVEL 


SIMULATE 
INT FOR 
COMM MUX 


APPENDIX B (Continued) 


COMM MUX 
ERROR 
CONDITION 


SHOULD NOT OCCUR 


ONDITIO 
CODE =0 
? 
STATUS ERROR YES 
HANDLER 
—— 
COMM se 1 COMM 


SUBR#ISR2 SIMULATE 
SET EXECUTE CHANNEL 
BIT PROGRAM 


DUMMY 
READ 
COMMAND 


RETURN ON 
OLD PSW 


STATUS 
ERROR canta 
HANDLER | 


‘L’ SET? 
YES 


SUBR@#*ISR1 


RETURN ON 
OLD PSW 


‘READ’ =0 
? 


CR EXIT 


ISSUE 2 READ FIRST | 
COMMANDS CHAR. OF 
TO COMM MUX MESSAGE 


NO 


| SUBR®IODONE 


RETURN ON 
OLD PSW 


ERROR 
CONDITION 
SHOULD NOT OCCUR 


LINEXIT 


‘READ’ =0 
? 


COUNT 1#-3 


BUF IEND@ 
WBUFTEND 


29-691 ROO 4/79 
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APPENDIX B (Continued) 


COMM MUX (Continued) 


CREXIT LINEXIT 


RO = 0-72 RO = 


- COUNTO WRTBUF 
- RBUFOEND 


R1= ee 
WRTBUF + 
72 + COUNTO RBUFOEND 
COUNTORO 


BUFOEND* 
R1 


SET UP 
CCW FOR 
WRITE, NO 

TRANSLATION 


START 


RESET 
‘READ’ FLAG 


COMM 


6L/tH O00 L69-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 1 11210215 08/16/73 


PROG= CH32A 


c9CO 0000 
coco 0001 
0000 0007 
ccco O00c 


ASSEMBLED BY CAL 03-066R05-00 


CM32A 
* 

* 

* 

*® 

* 

bd 

* 

® 

= "CR*, 
= 

Ld 

* 

* 

® 

bd 

* 


(32-BIT) 


PROG COMM MUX PROGRAMMING EXAMPLES FOR 32-[1T PROCESSOR 
CROSS 

WIDTH 120 

TARGT 32 

NORK3 


USER INPUTS A MESSAGE OF UP FO 72 CHARACTERS THROUGH THE TERMINAL 
HOOKED TO THE COMMUNICATIONS MUX INTERFAC’. A MESSAGE CF LESS THAN 
72 CHARACTERS MUST BE TERMINATED BY DEFRESSING °CR* KEY TWICE. THE 
AUTO-CRIVER CHANNEL READS THE CHARACTERS & DOES ASCII TO ASCII 
TRANSLATION, AND GENERATES A BUFFER CALLED ‘*ESSAGF*. 

THEN CCB IS SET UP TO WRITE, FAST MODE, NO TRANSLATION. THE 


*LF* OR JUST *LF* IS OUTPUT FOLLOWFD RY THE *“4ESSAGES 


3UFFER. THEN ‘CR*, “LF* ARE OUTPUT. 


THE ENTIRE PROGRAM LOOPS ON ITSELF. 


REGISTER EQUATES 


EQU 0 
EQU 1 
EQU 7 
EQU 13 


C™320010 
CM320020 
CK320030 
C¥%320040 
C4320050 
Cm™32006C6 
C4320070 
C#320080 
CM320090 
CM320100 
CMH320110 
CM320120 
CB320130 
CM320140 
C4320150 
CM320160 
CM320170 
CH320180 
CM320190 
CN320200 
#320210 
CH3202206 
4320230 
C4320240 
CH320250 
CM320260 


(penutzuoo) d XIGNAddY 


6L/h OO 169-62 


“COMM SUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


DATA TEANS THRU AUTO DRIVES CHANNEL 4 WIRE OPERATION 


000000T 


000A90 
OOOA04 


00006 
OOOAOA 
OOOAOC 


000A10 
OOOAT4 
000A18 
OOOAITC 
000A20 
OO00A22 
OO00A26 
OOOA2A 
OOOA2E 
000A32 
OOOA34 


000A38 
0O00A3C 
QOOCA3E 
OOOA44H 
OOOAK6 
OOOASA 
OOOAYE 


000A52 
000456 
000A58 
OOOASC 
000A60 


OOOA64 
000A66 
OOOAG6GA 
OOOAG6E 
OOOA70 
000A76 
OO0OA78 
OOOATC 
000A80 
000A82 
000A86 
OOOASA 
OOOASE 
O00A92 


C810 
9501 


4870 
9E7D 
4070 


ce10 
4010 
F610 
E600 
CBO1 
40C0 
5010 
D300 
D200 
2401 
4ODO 


C810 
2611 
4017 
2418 
7610 
C810 
4010 


C810 
9501 
4270 
F207 
4300 


0760 
4810 
CA10 
ORO1 
FA10 
2306 
E610 
F600 
OBOC1 
4000 
£010 
C810 
4010 
D3C0 


OOFO 


OBB2 
OBBO 


F702 
OBYS8 
OBA? 
0B60 


OBHA 
OB4C 
ODBE 
OBBY 


OBAC 
OB4S 
4700 
OB4S 
OAAC 
OB5C 
4OFO 
OBBO 


0000 
OA60 


OBUA 
0048 


0000 


OBA? 
OBSE 


OB4A 
OBC 
F704 
OB4S8 
oDCc2 


0OoDO 


OBSE 


* 


* 
* 


START1 


* 


COMM 


* 


* TO WRITE CR, 


* 


CREXIT 


LINEXIT 


OK 


ORG 


LHI 
EPSR 


LH 
RDR 
STH 


LHI 
STH 
LDAI 
LDAI 
SAR 


SINT 
B 


XAR 


LDAI 
LDAI 
SAR 
STH 
STA 
LHI 
STH 
LB 


X*A00° 


R1,X*FO°* 
RO,R1 


DEV, RCVADR 


DEV, WORK 


DEV, DEVADR 


R1,CCWSTA+TLATE 


R1,CCW 


R1,RBUFOEND 
RO,MESSAGE 


RO,2 1 
RO,COUNTO 


R1,BUFOEND 


RO,ENREAD 
RO,CMD 
WORK ,1 
WORK,READ 


R1,CCB 
R1,1 


R1,ISPTAB(DEV,DEY) 


R1,8 
R1,CCW 
R1,1SR0 
R1,SUBR 


R1,X*40FO° 


RO,R1 


DEV, DEVADR 


O(DEV) 
* 


11:10:15 08/16/78 


REGISTER SET F 


GET RECEIVE SIDE ADDRESS 
DUMMY READ TO SET BUSY 


LRC, BUFFER 9, READ, TRANSLATE 


GET READ COMMAND 
SET FLAG 
SET UP ISP TABLE ENTRY 


RESET EX BIT 


SUBROUTINE ADDRESS 
ENABLE INT ® PROCESSOR LEVEL 


HANG | 


LF OR JUST LF FOLLOWED BY MESSAGE & CR, LF. 


RO,RO 
R1,COUNTO 
R1,72 
RO,R1 
R1,WRTBUF 
OK 


R1,R BUFOEND 


RO,WRTBUF 
RO,R1 
RO,COUNTO 


R1,BU0FOEND 
R1,CCHSTAtWRITE 


R1,CCW 
RO, ENWRT 


WRITE, NO TRANSLATION 


CM320280 
C4%320290 
C#320300 
C4%320310 
C4320320 
C4320330 
C4320340 
C43206350 
C4320 360 
CM320370 
CK320380 
C¥M320396 
CM320400 
CM320410 
C4320420 
C4#320430 
CM320440 
C8320450 
CM320460 
CH320470 
C4320486 


‘CM3204890 


CMH320500 
CM320510 
C4320520 
CM320530 
CM320540 
CMH320550 
CM320560 
CH320570 
C#320580 
C4320590 
CH320600 
CN320610 
CN320620 
CM320630 
CN320640 
C4320650 
CH320660 
CM320670 
CM320680 
C#320690 
CH320700 
CM320710 
CM320720 
CM320730 
CM320740 
CM320750 
CM320760 
CM320770 
CH320780 
CMH320790 
CN320800 


(penutyuoy) Gd XIGNAddyY 


OL-d 


6L/h OOH L69~-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


DATA TPANS THRU AUTO DRIVER 


O000A96 
QOOA9A 
OOOAQE 
OOOAA2 
OOOAAG 
OOOAAS 


QOOAAC 
QOOABO 
QOOAB4 
OOOABE 
OOOABC 
OOQO0ACO 
OOOACY 
OOOACB 
OOOACA 
OOOACE 
OOOAD2 


OOOAD4 
OOOADS 
OOOADC 
OOOADE 
QOOAE2 


OOOAE4 
OOOAES 
OOOAEC 
OQOOAFO 
OOOAF2 
OOOAFE 


OOOAFA 


OOOAFC 
OOOAFE 
000B02 


OO0OB04 
000B08 
000B0C 
000B10 
000B14 
000818 


D2Cc0 
4870 
4970 
O7LD 
4OLO 
43C0 


4ZEO 
C330 
4320 
DE2ZO 
DEZO 
4eLlo 
4&320 
952 

E6L0 
4oco 
1800 


E6CO 
40L0 
2408 
7500 
13800 


42FO 
C330 
4230 
9B2zD 
E30 
4300 


1800 


O7TD. 
4000 
1800 


4210 
4220 
48Lo 
4330 
4300 
4&LO 


OBB4 
ODBC 
OBBO 


OBAC 
0A38 


OAAC 
0008 
OA00 
ODC3 
OBB4 
OBAC 
OADS 


OAES 
OBSC 


OBO4 
OBSC 


0348 


OAES 
0008 
OA0O0 


0B48 
OADA 


OBus 


OBO4 
0B18 
OBAC 
0B10 
OAG4 
OBAC 


* 


CHANNEL 4& WIRE OPERATION 


RO,CMD 


DEV, SNDADR 
DEV, DEVADR 


WORK ,WORK 
WORK ,READ 
COMM 


* COME HERE AFTER SINT 


* 


ISRO BTC 


ISRO1 LDAI 


* 


* COME HERE TO 
* 


ISR1 BTC 
THI 
BNZ 
RDR 
ScP 
B 


® 
IGNORE LPSWR 
® 
* 


CR XAR 
STH 
LPSWR 


e+ © 8 


ISR2 BTC 
BIC 
LH 
BZ 
B 

BUFULL LH 


C+V+G+L,* 
3,8 
START1 
2,SECOND 
2,CMD 
WORK,READ 
ISR91 

2, WORK 
WORK,ISR1 
WORK ,SUBR 
RO 


WORK ,-ISR2 
WORK,SUBR 
WORK ,8 
#ORK ,CCH 
RO 


PAGE 3 11:10:15 08/16/78 


RESET FLAG 


SET UP FOR COMM MUX 
ISSUE COMMAND 


SET BSY 


TO READ A MESSASE 


TO WRITE THE MESSAGE 


SET EX BIT 


READ FIRST CHARACTER 


C+V¥+G+L,* 
3,8 
START1 
2,WORK 
WORK ,CCB 
ISR01 


RO 


WORK , WORK 
WORK ,CCW 
RO 


L,* 

G, BU FULL 
WORK ,READ 
* 


CREXIT 
WORK ,READ 


READ FIRST CHARACTER OF MESSAGE 
PUT IT IN BUFFER 


RESET EX BIT 


COME HERE AFTER ADC TERMINATION 


CM320810 
€4320820 
C43208 30 
CM320840 
C4320850 
C%320860 
CH320870 
C™320880 
CN320890 
CM320900 
CM320910 
CM320920 
CM320930 
CM320940 
©M320950 
CM320960 
CM320970 
CM320980 
C4320990 
C4321000 
C4321010 
CN321020 
CM321030 
CN321040 
CH321050 
C4321060 
C4321070 
CH321080 
CM321090 
CM321100 
CH321110 
CM321120 
C4321130 
CH321140 
CM321150 
CH321160 
CN321170 
CH321180 
CM321190 
€M321200 
CM321210 
CN321220 
CM321230 
CM321240 
CN321250 
CN321260 
CM321270 
CN321280 
CH321290 
CN321300 
CM321310 
CN321320 
CM321330 


(panutzuod) @ XIGNAdIdy 


6L/h OOH L69-62 


LL-d 


COMM MUX PROGRAMMING EXAMPLES FCR 32-BIT PROCESSOR 


DATA TRANS THRU AUTO DRIVER CHANNEL 4& WIRE OPERATION 


0O00BI1IC 
000320 
O000B24 
000828 
000B2C 
000B30 
000B34 
000838 


000B3A 
OOOB3E 
OOOB42 


OOOR4S 


000B48 
OOOBSA 
O00B4C 
000B50 
000B52 
QOOB54 
000B58 


—000B5C 


OOOBSE 
OOOBSF 
000B60 


OOOBAS 
OOOBAA 


4230 
C8Llo 
40L0 
E6LO 
500 
C&8ro 
4O0CO 
1800 


4210 
8220 
4300 


0000 
0000 
0000 
6000 
0000 
0000 
0000 
0000 
0000 


OD 
OA 


0000 
ODCA 
0000 
0000 


0000 
0000 
0000 


0000 
0000 
0000 
0000 
00¢co 


OA78 
FFFD 
0B52 
OBAB 
OB54 
OB3A 
OBSC 


OB3A 
OAOO 
OB42 


OB4a8 
0000 


0000 
OBBS8 


OBAT 


OBAB 


F700 
0004 
0002 


00D0 
0008 
0004 
6002 
0001 


BNZ LINEXIT 

LHI WORK ,-3 

STH WORK ,COUNT1 
LDAI WORK,WBUFYEN 
STA WORK ,BUFITEND 
LHI WORK, TODONE 
STH WORK, SUBR 
LPS#R RO 


PAGE 


D 


4 


11:10:15 


TO OUTPUT CR, 


* 
* COME HERE WHEN ALL I/O OPERATION IS OVER 
*® 
t& 


IODONE BTC 
BTC 
B 
* 
ALIGN 
® 
ccB EQU 
CCW DCX 
cOUNTO DCX 
BUFOEND DC 


BUF1END DC 
cc 

SUBR DCX 

5d 

* BUFFERS 

x 

WRTBUF DB 
DB 

MESSAGE DS 

RBUFOEND EQU 
DCX 


WBUFTEND EQU 
* 


L,* 
G,START1 


(TLATETAB) 


Oroooeoo°o 


* 


* EQUATES 

* 

CCWSTA EQU 
WRITE EQU 
TLATE EQU 


* 


ISPTAB EQU 


c EQU 
v EQU 
G EQU 
L EQU 
* 


X°F700° 
X¥*0004° 
X°0002° 


LF, 


08/15/78 


NULL, 


NULL. 


C4321340 
C%321350 
CM321360 
CM321370 
4321380 
C™321390 
CM321400 
£4321410 
C4321420 
CH321430 
CM321440 
CM321450 
CN321460 
CN321470 
CM321480 
C4327490 
C4321500 
C4321510 
CM4321520 
CM321530 
C4321540 
C¥321550 
CM321560 
CM321570 
CH321580 
CH321590 
CM321600 
CM321610 
CM321620 
C™321630 
CM3216480 
CN321650 
CH321660 
CM321676 
CM321680 
CH321690 
CM321700 


CN321710 
CH321720 
CMH321730 
CM321740 
CM321750 
CM321760 
CN321770 
C4321780 
CH321790 
CM321800 
CM321810 
CN321820 
CH321830 
CH321840 
CM321850 


(penutzuoy) g XIGNaddy 


cL- 


6L/h O08 L69-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


DATA TPANS THRU AUTO DRIVER CHANNEL & WIRE OPERATION 


OOOBAC 
O0O0BBO 
Q0O00BB2 
OOOBB4 


OO0BBS 


OOOBBS 
OOOBB8 
OOOBBA 
OOOBBC 
QOOBBE 
000BCO 
0o0OBC2 
QOORC4 
OOORC6 
000BC8 
QOOOBCA 
oo0oBCC 
QOOBCE 
OOOBDO 
000BD2 
QOOBDa 
OOOBD4 
O00BD6 
OOOBDS 
OOOBDA 
oooBDCc 
OOOBDE 
OOOBEO 
OOOBE2 
OOOBEY 
OOOBE6 
OOOBES 
OOOBEA 
QOOBEC 
OOOBEE 
OO0OBFO 
OOOBF2 
OOOBFa 
OOOBFS 


OOOBFS 
OOOBF8 
OOOBFC 
000C00 
000co4a 


0000 0000 
0000 

0010 

OG 


057D 
057D 
0s7D 
057D 
0£7D 
057D 
0s7D 
057D 
057D 
057D 
057D 
057D 
057D 
OS7E 


057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
O&7D 
O57D 
957D 
057D 
057D 
057D 
O57D 
057D 
057D 
057D 
0000 OBF8 


8020 8021 
8022 8023 
8024 8025 
8026 8027 


186 
187 
188 
189 
190 
191 
192 
193 


* 
* CONSTANTS 
* 


TLATETAB 


TABLE 


ALIGN 


DO 
DC 
bc 


ADCtADC 


13 
TC IGNORE) 
TC IGNORE) 
TC IGNORE) 
TCIGNORE) 
TC IGNORE) 
TC IGNORE) 
TC IGHORE) 
TCIGNORE) 
TCIGNORE) 
TC IGNORE) 
TCIGNORE) 
TCIGNORE) 
TC ISNORE) 
T(CR) 

9 


TCIGNORE),TC( IGNORE) 
TCIGNORE),TCIGNORE) 
TC IGNORE) ,TC(IGNORE) 
TCIGNORE) ,TCIGNORE) 
TCIGNORE),,TCIGNORE) 


er a 8 ee 


TC IGNORE) ,T( IGNORE) 
TCISNORE) ,TCIGNOPE) 


TCIGNORE),TC(IGHOPE) 


* 


32 


PAGE 


5 


11:10:15 


08/16/78 


X°80°, *-TABLE+63/2,X°80°,*-TABLE+63/2 


X*°80°, *-TABLE+63/2,X°80°,*-TABLE+63/2 
X°80°, *-TABLE+63/2,X°80°,*-TABLE+63/2 
X°60°, *-TABLE+6 3/2,X°80°,*-TABLE+63/2 


C¥H321860 
CN321870 
CH321880 
C4321890 
CN321900 
CH321910 
CM321920 
CH321930 
CM321940 
CH321950 
C4321960 
CMH321970 
CM321980 
CN321990 
C¥%322000 


CM322010 
C%322020 
CMN322030 


CM322040 
CM322050 
CM322060 


(penuyzuody € XIANAddV 


6L/t COY L69-62 


eL-d 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 6 11:10:15 08/16/78 


DATA 


000C08 
oo0ococ 
000C10 
000Cc14 
000C18 
000C1C 
000C20: 
000C24 
000C28 
000C2C 
000C30 
000C34 
000C38 
000C3C 
000C40 
oooc4y 
000C48 
OOOCKC 
000C50 
000C54 
000C58 
oo0ocsc 
000C60 
o00cé4 
000C68 
ooocéc 
000C70 
000C74 
000C78 
000C78 
OOOC7A 
Oo0oCTC 
OOOCTE 
000cs0 
000C82 
oo0cs84 
000C86 
000c88 
OOOC8A 
ooocsec 
OOOCBE 
000C90 
000C92 
oo0oco4 
000C96 
000C98 
OOOCIA 
ooocgc 
OOOC9E 
OOOCAD 
OOOCA2 
OOOCA4 
O00CA6 


TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 


8628 
802A 
802C 
802E 
8030 
8032 
8034 
8036 
80 38 
803A 
803C 


‘BO3E 


8040 
8042 
BO4R 
8046 
8c 48 
8O4UA 
804C 
8O04E 
8050 
80£2 
8GE4 
8056 
8058 
BO5A 
Bo5Ec 
805E 


057D 
057D 


‘o57D 


057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 


8029 
8028 
802D 
802F 
8031 
8033 
8035 
8037 
8039 
803B 
803D 
803F 
8041 
8043 
8045 
B0u7 
8049 
804B 
8040 
804F 
$051 
8053 
8055 
8057 
8059 
805E 
8050 
805F 


206 
206 
206 
206 
206 
206 
206 
206 


X°80°, *-TABLE+63/2,X°80°,*-TABLE+6 3/2 
X*°80°,*-TABLE+63/2,X°80°,*-TABLE+63/2 
X°80°,*-TABLE+63/2,K°80°, *-TABLFE+6 3/2 
X*80°,*-TABLE+63/2,X°80", *-TABLE+63/2 
X°80°,*-TABLE+63/2,X°80',*-TASBLE+6 3/2 
X°80°,*-TABLE+63/2,X°80"°,*-TABLE+6 3/2 
X*°80°,*-TABLE+63/2,X‘'80°,*-TABLE+63/2 
X*80°,*-TABLE+6 3/2,X°80°,*-TABLE+63/2 
X*80°,*-TABLE+63/2,X° 80°, *-TABLE+6 3/2 
X°80°,*-TABLE+53/2,X°80°, *-TABLE+6 3/2 
X°80°,*-TABLE+63/2,X°89°,*-TABLE+5 3/2 
X°80°%,*-TABLE+6 3/2,X°80°,*-TABLE+63/2 
X°80°,*-TABLE+63/2,4°30°, *-TABLE+6 3/2 
X°80°,*-TABLE+63/2,X°30°,*-TABLE+63/2 
X°80°, *-TABLE+5 3/2,X°80°, *-TABLE+6 3/2 
X°80°,*-TABLE+63/2,X°80°,*-TABLE+63/2 
X°80°,*-TABLE+63/2,X°80°,*-TABLE+6 3/2 
X°80°,*-TABLE+63/2,X°80"°,*-TABLE+63/2 
X°80°,*-TABLE+63/2,X'80°,*-TABLF+63/2 
X°80°,*-TABLE+63/2,X%°80°,*-TABLE+63/2 
X°80°,*-TABLE+63/2,X°80°, *-TABLE+6 3/2 
X°80°, *-TABLE+6 3/2,X°80°,*-TABLE+63/2 
X°80°, *-TABLE+63/2,X°80", *-TABLE+6 3/2 
X*°80°, *-TABLE+63/2,X°80°, *-TABLE+6 3/2 
X°80*, *-TABLE+6 3/2,X'30',*-TABLE+6 3/2 
X°80°, *-TABLE+6 3/2,X%°30", *-TA3LE+5 3/2 

oe *-TABLE+63/2,X°80°,*-TABLE+6 3/2 

a *-TABLE+6 3/2,X°30°, *-TABLEt5 3/2 


TCIGNORE) ,TCIGNORE) 
TCIGNORE),TCIGNORE) 
TCIGNORE),TCIGNORE) 
TC IGNORE) ,TCIGNORE) 
TCIGNORE),T(IGNORE) 
TCIGNORE), TC IGNORE) 
TCIGNORE), TCIGNORE) 
TCIGNORE),TCIGNORE) 
TCIGNORE) ,TCIGNORE) 
TCIGNORE) ,T(IGNORE) 
TC IGNORE) ,TCIGNORE) 


TCIGNORE) ,TC IGNORE) 


CM322C76 
CM322080 


(Ppenutzuog) dq XIGNAddv 


tl-d 


Gd 
G 


6L/h OOH 169-6 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 


DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 


OOOCAS 
OOOCAA 
OOOCAC 
OOQOCAE 
O00CBO 
000CB2 
OO00CB4 
O00CB6 


o00cBS 
000CB8 
OOOCBA 
oo00cBC 
OOOCBE 
000CCO 
000cc2 
oooccy 
000CC6 
o00ccs 
OOOCCA 
oooccc 
OOO0CCE 
ooocDo 
000cD2 
ooocDs 
ooocD4 
ooocDe 
ooocDs 
QOOCDA 
oo00cpc 
OOOCDE 
000CEO 
000CE2 
O00CE4 
000CE6 
O00CE8 
OOOCEA 
O00CEC 
O00CEE 
000CFO 
000CF2 
OOOCF4 
OOOCF6 


OO0OCF8 
OOOCFS8 
000CFC 
000D00 
o00DO4 
000D08 
ooopDOCc 
000D10 


ocFs 


8021 
8023 
8025 


8027 


8029 
802B 
802D 


208 
208 
208 
208 


209 
210 
211 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
213 
214 
215 


215 
2158 
215 
215 
215 
215 
215 
215 
216 
217 
218 
218 
218 
218 
218 


218 
218 


TABLEH 


oc 
DC 
Dc 


DC 


TC IGNORE), T(IGNORE) 
TCIGNORE),TCIGNORE) 
TCIGNORE), TC IGNORE) 


TCIGNORE), TCIGNORE) 


13 
TCIGNORE) 
TC IGNORE) 
TCIGNORE) 
TCISNORE) 
T CIGNORE) 
TCIGNORE) 
TCIGNORE) 
TC IGNORE) 
TCIGNORE) 
TCIGNORE) 
TCIGNORE) 
TCIGNORE) 
TCIGNORE) 
TCCR) 

9 

TC IGNORE) , TC IGNORE) 


TCIGNORE) ,-TC IGNORE) 
TC IGNORE) , TC IGNORE) 
TC IGNORE) -T( IGNORE) 
TC IGNORE) ,T (IGNORE) 
T(IGHORE) ,T(IGNORE) 
TC IGNORE) ,T( IGNORE) 
TC IGNORE) ,T( IGNORE) 
TCIGNORE) ,TCIGNORE) 


e 


32 


7 


11310:15 


08/16/78 


X°80°, *-TABLEH+63/2,X*°80°, *-TABLEH+6 3/2 
X°80°, *-TABLEH+63/2,X°80*, *-TABLEH+63/2 
X°80°, *-TABLEH+63/2,X%°80°, *-TABLEH+63/2 
X°80°, *-TABLEH+63/2,X°80*, *-TABLEH+63/2 
X°80°,*-TABLEH+63/2,X° 80°, *-TABLEH+6 3/2 
X*80°,*-TABLEH+63/2,X° 80°, *-TABLEH+63/2 
X°80°, *-TABLEH+63/2,X°80°, *-TABLEH+63/2 


CN322090 
C*™ 322100 
CM322110 
Cm322120 


CH322130 
CM322140 
CN8322150 


C4322160 
CH322170 
CM322180 


(P8NUTIUOD)Y g XIGNAddY 


6L/h OO L69-6¢ 


GL-d 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 8 14:10:15 08/16/78 


DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 


oooD14 
000D18 
QooDIC 
000D20 
000D24 
000D28 
000D2C 
000D30 
000D34 
000D38 
000D3C 
000D40 
OOOba4 
000Du8 
oooDKECc 
000D50 
000D54 
000D58 
000D5C 
O00D60 
000D64 
000D68 
oOo0OoDE6C 
000D70 
000D74 
000D78 
000D78 
OOOD7A 
000D7C 
OOODTE 
000D80 
000D82 
000D84 
000D86 
000088 
OOODBA 
0O00D8C 
OOOD8E 
000D90 
000D92 
000D94 
000D96 
000D98 
OOOD9A 
OOO0D9C 
OOOD9E 
OOODAO 
OOODA2 
OOODAY 
000DA6 
OOODAS 
OOODAA 
OOODAC 


BO2E. 
8020 
8032 
BC 34 
£026 
£038 
BO3A 
803C 
803E 
8540 
8042 
8044 
8046 
8048 
BOUA 
804C 
804E 
8050 
80F2 
8054 
8056 
8058 
BOER 
BOEC 
805E 


057D 
o57D 
057D 
O57D 
057D 
057D 
057D 
O57D 
057D 
057D 
057D 
057D 
057D 
057D 
057D 
os7D 
057D 
057D 
0£7D 
057D 
057D 
057D 
057D 
057D 
057D 


. 057D 


057D 


802F 
8031 
8033 
8035 
8037 
8039 
803B 
803D 
803F 
8041 
8043 
8045 
8047 
8049 
804B 
BO4D 
804F 
8051 
8053 
8055 
8057 
8059 
805B 
805D 
805F 


X° 80°, *-TABLEH+63/2,X°80°, *-TABLEH +6 3/2 
X°80°,*-TABLEH+63/2,X° 80", *-TABLEH+53/2 
X°80°, *-TABLEH+63/2,X°89°, *-TABLEH+463/2 
X° 80°, *-TASLEH+53/2,X%°80", *-TABLEH+6 3/2 
X°80°, *-TABLEH+63/2,X°80°, *-TABLEH+5 3/2 
X°80°,*-TABLEH+63/2,X*80", *-TABLEH+63/2 
X°80°, *-TABLEH +63/2,X°80°, *-TABLEH+63/2 
X*80°,*-TASLEH+63/2,X°89°, *-TABLEH+6 3/2 
X°80°,*-TABLEH+63/2,X° 89°, *-TABLFEH+63/2 
X°80°,*-TABLEH+63/2,X°80°, *-TABLEH+63/2 
X°80°,*-TABLEH+63/2,X°80°, *-TABLEH+53/2 
X°80°,*-TABLEH+63/2,X° 80°, *-TABLEH+6 3/2 
X°80°,*-TABLEH+63/2,X°80°, *-TABLEH*63/2 
X°80°,*-TABLEH+53/2,X"80°, *-TABLEH+63/2 
X°80°,*-TABLEH+53/2,X°80°, *-TABLFEH+63/2 
X°80°, *-TABLEH+63/2,X‘°80°, *-TABLEH+63/2 
X°89°,*-TABLEH+63/2,X%'89°, *-TABLEH+6 3/2 
X°80°, *-TABLEH+63/2, X* 80°, *-TABLEH+63/2 
X°80°,*-TABLEH +6 3/2,X°80"°, *-TABLEH+63/2 
X° 80°, *-TABLEH+63/2,X° 80°, *-TABLEH+63/2 
X°80°, *-TABLEH+63/2,%°80"°, *-TABLEH+63/2 
X°80°,*-TABLEH+53/2,X°80°, *-TABLEH+63/2 
X°80°,*-TABLEH+63/2,X%° 80°, *-TABLEH+63/2 
X°80°,*-TABLEH+63/2,X%°80°, *-TABLEH+63/2 
X°80°,*-TABLEH+6 3/2, X° 80°, *-TABLEH+63/2 
16 

TCISNORE) ,TC IGNORE) 


TC IGNORE) -T(IGNORE) 
TC IGNORE), T (IGNORE) 
TCIGNORE) ,T (IGNORE) 
TC IGNORE) ,T (IGNORE) 
TCIGNORE) ,T( IGNORE) 
T( IGNORE) ,T (IGNORE) 
TCIGNORE) ,T (IGNORE) 
TCIGNORE) ,-T(IGNORE) 
TCIGRORE) -T(IGNORE) 
TCIGNORE) ,-T( IGNORE) 
TC IGNORE), T( IGNORE) 
T(IGNORE) ,T (IGNORE) 
T( IGNORE), T(IGNORE) 


C4322190 
C¥#322200 


(penutzuoy) ad XIGNAddyY 


9L-d 


6L/h OOU L69~-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 


DATA TRANS THRU AUTO DRIVER CHANNEL & WIRE OPERATION 


OOODAE 
QOODBO 
OO00DB2 
OooDB4 
000D86 


O00DB8 
OOODBA 
OoODBC 
OOODBE 
OO00DBF 
000DCO 
000DC1 
000DC2 
000DC3 


OOODC4 


057D 
057D 
057D 
057D 
057D 


220 


220 


* % 


* 


READING 
RECADR 
SNDACDR 
EWREAD 
DISR. 
DISWRT 
RQ2S 
ENWRT 
SECOND 
* 


DC 


DC 


DCX 
DCX 


TCIGNORE),TCIGNORE) 


TCIGNORE) -TCIGNORE) 


CONSTANTS USED IN ABOVE EXAMPLES 


0 
10 
11 
Xx" 79° 
¥°B9°* 
X*AB* 
X* 3B° 
X*6B" 
xX*Fs* 


11:10:15 08/16/78 


READ FLAG 

COMM HUX RECEIVE ADDRESS 
COMM MUX SEND ADDRESS 
ENABLE, ECHO,READ 

DISABLE, ECHO, READ 

DISABLE, WRITE 

REQUEST TO SEND (WRT/RD = 1) 
EWABLE,WRITE 


2 STOP BITS, WO PARITY CHECK 


CM322210 
CM322220 
CM322230 
C4322240 
C4322250 
CN322260 
C4322270 
CM322280 
CM322290 
CM322300 
CN322310 
CM322320 
CH322330 
4322340 
4322350 


(Panutzuoy) q XIGNAday 


6L/h OOH 169-62 


Li-d 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


DATA TRANS THRU AUTO DRIVER CHANNEL 4& WIRE OPERATION 


ASSEMBLED BY CAL 03-066R05S-00 


START OPTIONS: 


NO CAL ERRORS 


(32-BIT) 


T=32,CROSS, ERLST, 


NO CAL WARNINGS 


2 PASSES 
ABSTOP . 0000 
ADC 0000 
BUFOEND 0000 
BUFIEND 0000 
BUFULL 0000 
c 0000 
CCB 0000 
ccw 0000 
CCWSTA 0000 
CHKWORD 0000 
CMD 0000 
COMM 0000 
COUNTO 0000 
COUNT 1 0000 
CR 0000 
CREXIT 0000 
DEY 0000 
DEVADR 0000 
DISRD 0000 
DISWRT 0000 
ENREAD 0000 
ENWRT 0000 
G 0000 
IGNORE 0000 
IMPTOP 0000 
IODONE 0000 
ISPTAB 0000 
ISRO 0000 
ISR01 0000 
ISR1 0000 
ISR2 0000 
L 0000 
LADC 0000 
LINEXIT 0000 
MESSAGE 0000 
OK 0000 
PURETOP 0000 
RO 0000 
R1 0000 
RBUFOEND 0000 
RCVADR 0000 
READ 0000 
READING 0000 


opca 
0004 
OBuC 
0B54 
0B18 
0008 
OBUB 
OB48 
F700 
0B50 
OBB4 
0A38 
OBA 
0B52 
OAFC 
OA64 
0007 
OBBO 
ODBF 
oDcO 
ODBE 
oDC2 
0002 
OAFA 
0000! 
OB3A 
00D0 
OAAC 
OADS 
OAES 
OBO4 
0001 
0002 
OA78 
OB60 
OAB2 
0000P 
0000 


0001 


OBA7 
OBB2 
OBAC 
ODB8 


197 
156* 


181* 
153* 


176* 


128 


105 122 
193* 

155* 

37 53 
191* 

147 183* 
203 =. 208 
146 0 -184# 
43 mT 
100 = 106 
39 40 
60 68 
1300133 


PAGE 


154* 


53 


208 


10 11:10:15 


61 


212 


47 
123 
43 
70 


£2 


215 


08/15/78 


215 


67 


51 
73 


33 


220 


67 


£2 
75 


220 


70 


53 
77 


74 
54 
78 


75 


55 
719 


(PenuUTzZUuoy) | XIACNGddy¥ 


BL-d 


6L/h OOF 169-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


DATA TRANS THRU AUTO DRIVER CHANNEL 4 WIRE OPERATION 


RECADR 
RQ2S 
SECOND 
SNDADR 
START 1 
SUBR 
TABLE 
TABLEH 
TLATE 
TLATETAS 
v 


WBUFT END 
WORK 


WRITE 
WRTBUF 


0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 
0000 


0000 
0000 


ODBA 
oDCc1 
0DC3 
OLBC 
0A00 
OBSC 
OBFS8 
OcFs 
0002 
OBBS 
0004 
OBAB 
000D 


00048 
OBSE 


112 147 
103 140 
206 
218 
182* 
4&8 49 
113 114 
166* 


161* 


84 
121 


PAGE 


84 
121 


11 


11:10:15 


85 
122 


95 
130 


08/16/78 


97 
133 


98 
135 


99 
136 


102 
137 


103 
138 


(penuyzuon) ad XIGNAddvV 


START2 


NO INT. 
REG. SET F 


SET INT. 
SERVICE 
POINTER 
TABLE 


ENABLE 


READ SIDE 
INT. 


SET 
READING 
RESET DONE 


DUMMY 
READ 


ENABLE 
INT. 
‘WAIT’ STATE 


RECINT 


READING 
=0 
NO 


29-691 ROO 4/79 


APPENDIX B (Continued) 


COMM MUX UNDER INTERRUPTS 


REG SET F 


READ 


CHARACTER 
IN BUFFER 


MESSAGE 
READ? 


NO 


DISABLE 
READ SIDE 
INT. 


RESET 
READING 
FLAG 


ENABLE 
WRITE SIDE 
INT. 


WRITE NULL 
TO GENERATE 
FIRST INT 


SNOINT 


WRITE A 
CHARACTER 


to 
t 

No 

Oo 


6L/h OOU L69-62 


PROG= 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 1 14:10:39 08/15/78 


CN 322 


ASSEMBLED BY CAL 03-066R05-00 


1 
2 
3 
4 
5 
6 
7 


C328 


(32-BIT) 


PROG COMM MUX PROGRAMMING EXAMPLES FOR 32-8IT PROCESSOR 
CROSS : 

WIDTH 120 

TARGT 32 

NORK3 


C4%322360 
C€4322370 
CH322380 
CMH322390 
C¥4322400 
CM322410 
CM322420 


(penuyzuoj) g@ XIGNAdav 


6L/hH 008 L69-62 


Lo-d 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


LOCAL TERMINAL, FULL DUPLEX 


o00000T 
OOO0A00 
O000A06 


OOOA08 
OOOACC 
000A10 
000A12 
000A16 
OOOATA 


OOOATE 
O000A22 
000A26 
OOOA2A 
O00A2C 
OOOA2E 
000A32 
000A36 
000A38 
OOOA3A 
OOOA3E 


OOOA42 
OOOA4Y 
OOOA4S 
OOOA4C 
000A50 
OOOAS4 


0000 
00C0 
0000 
0000 
0000 
0000 
0000 
0600 
00C0 
0000 
0000 


F&Lo 
954L 


Eé40 
F6A0 
24B2 
E6CO 
HOGA 
C10 


4820 
4830 
DE20 
O8A2 
OAAA 
c8ro 
GOCA 
08A3 
OARAA 
caro 
4OLA 


0700 
E640 
4040 
DEZQ 
DE20 
9R2D 


0000 
0002 
0003 
0003 
0004 
0005 
0008 
OOOA 
0008 
oooc 
000D 


0000 


OAFE6 
00D0 


02CE 
0000 
0A16 


OAFC 
OAFE 
OBO5 


OA62 
00D0 


OACc8 
00DO0 


OBOA 
OAFA 
oBOoO0 
0B03 


OOFO 


**e tt © + © & H FH 


* SET UP 


« 


EXMP2A 


* 


REPEAT2 


EQ 


INTERRUPT SERVICE POINTER 


LDAT 
LDAI 


COMM MUX OPERATION 


REGISTER ASSIGNMENTS 


WORK, Y°FO* 
MSS, WORK 


MSG, HALT 
R10,X*DO° 
R11,2 
R12,X*2CE* 
MSG,0(R10) 
R10, EXMP2A 


DEVO,RECADR 
DEV1,SNDADR 
DEVO,SECOND 
R10, DEVO 
R10,R10 

WORK, RECINT 
WORK ,X°DO'(R10) 
R10,DEV1 ¢« 
R10,R10 

WORK ,SNDINT 
WORK,X"DO* (R10) 


DONE, DONE 
MSG, MSG33 
MSG, READING 
DEVO, ENREAD 
DEVO,RQ2S 
DEVO , WORK 


PAGE 


14:10:39 08/16/72 


THE TERMINAL SHDIULD BE INTERFACED THROUGH COMM MUX FRX INTERFACE 
THE FCLLOWING EXAMPLE IS FOR 32-BIT PRCCESSCR 
START EXECUTION @ START 


READ 10 KEYS & WRITE THOSE 109 CHARACTERS UNDER INTERRUFT CONTROL 


EXAMPLE DONE FLAG 

COMM MUX RECEIVE ADDRESS 

COMM MUX SEND ADDRESS 

STATUS OF INTEPRUPTING DEVICE 
MESSAGE ADDRESS 

COMM MUX STATUS 


HORK REGISTER 
WORK REGISTER 


NO INT, REG SET F 


TABLE 


SET UP ENTIRE TABLE #ITH *HALT® 


GET BOTH ADDRESSES 
SET UP COMM MUX 


SET UP 2 TABLE ENTRIES FOR 
RECEIVE & TRANSMIT DEVICES. 


RESET FLAG 
ENABLE READ SIDE INT, ECHO MODE 


DUMMY READ TO SET BSY 


CH322446 
CM322450 
CM3224466 
C4322470 
CM322880 
CM322490 
CM322500 
CM322510 
C%322520 
C4322530 
CM322540 
C4322550 
C4%322560 
CM322570 
CM322580 
CM322590 
C4322€00 
C4%322610 
CN322620 
CH322630 
CM322640 
CM322650 
CM322660 
CM 322670 
CM322680 
CM322690 
C™322700 
CM322710 
CM322720 
CM322730 
CM322740 
CM432275C 
C4322760 
C4322770 
CM322780 
C4322790 
CM322800 
CM322810 
CM322820 
4322830 
C¥4322840 
CM322850 
CM322860 
C4322870 
CM322880 
CM322890 
CK322900 
CH322910 
CM322920 
CM322930 
CM322940 
C4322950 
C4322960 


@ XIQNGddW 


(penutzuo) 


éc-d 


6L/h O08 L69-62¢ 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


LOCAL TERMINAL, 


000A56 
OOOASC 
OOOASE 


OO0OA62 
OO00A66 
OOOAGA 
OOOA6C 
000A70 
OOOA7T4 
000A78 
OOOATC 
OOOATE 
000A80 
OOOA84 
OOOA86 


OQOASA 
OO00AS0 
QOOAS2 
OOOA94 
000A9B 
OOOAQA 
OOOAAO 


OOOAAY 
OOOAAS 
QOOAAC 
OOO0ABO 
OOOAB2 
OOOABS 
OOOABA 
OOOABC 
OOO0AC2 
OOOACY 


OOOAC8 
OOOACC 
OOOADO 
OOOAD2 
OOOAD6 
OOOADC 
OOOADE 
OOOAE2 
OOOAES 
OOOAEA 
OOOAEE 


Fsco 


Q5AD. 


&3C0 


4BAO 
4330 
0633 
4330 
C530 
4230 
Cc8co 
9SAD 
08co 
4230 
2401 
4300 
0000 
FSCO 
SSAD 
2401 
DB24 
2641 
F540 
4280 


DE20 
DE20 
E640 
2400 
4000 
DE30 
9230 
F8ro 
95AD 
4300 


4EAO 
4230 


- 0833 


4230 
F8L0 
95AD 
DA24 
2641 
F540 
4280 
DE30 


0000 


OASE 


OAFA 
OA66 


OABA 
0008 
OAF6 
OOFO 
OAF6 
OA56 
OABA 
0000 
0000 


0000 
0A56 


0B01 
0B03 
OBO06 


OAFA 
OBO0a 


0000 


OACK 


OAFA 
OACC 


OAD2 
0000 


0000 
0000 


OABC 
OB02 


COF) 


OOFO 


OB1K 


COFO 


QOFO 


0B18 


FULL DUPLEX 


PAGE 


COMM MUX OPERATION 


EXMP2B LI 
EPSR 
B 


* 


* RECEIVE SIDE 


* 


RECINT LH 


TEST1 EQU 


« 


* TO WRITE THE 
*% 


oc 
oc 
LDAI 
LIS 
STH 
oc 
WDR 

EXM#P2C LI 
EPSR 
B 


« 


WORK,Y‘COFO' 
R10, WORK 


* 


HAS INTERRUPTED 
R10, READING 
* 


R3,R3 
TEST1 
R3,8 

HALT 

WORK ,X°FO* 
R10, WORK 
DONE,DONE 
HALT 
DONE, 1 

EX MNP 2B 

* 


WORK,Y°FO’ 
R10, WORK 
DONE,1 
DEVO,0(MSG) 
MSG, 1 

MSG, MSG33END 
EXMP 2B 


3 


MESSAGE JUST READ IN 


DEVO,DISRD 
DEVO,RQ2S 
MSG, NSG3 
DONE,0O 
DONE,READING 
DEV1,ENWRT 
DEV1,DONE 
WORK, Y°COFO* 
R10, WORK 

® 


* TRANSMIT SIDE HAS INTERRUPTED 
* 


SNDINT LH 
BNZ 
LR 
BRZ 
LI 
EPSR 
WD 
AIS 
CLAI 
BL 
oc 


R10, READING 
® 


R3,R3 

® 
WORK,Y'FO’ 
R10, WORK 
DEV1,0(CHSG) 
4SG,1 

NSG, MSG3ERD 
EXMP2C 
R3,DISWRT 


14310:39 08/16/78 


ENABLE INT & HALT TILL DEPRESSION 
OF A KEY INTERRUPTS 


HALT IF RECEIVE SIDE INTERRUPTS 
WHEN °READING® FLAG IS RESET 
(R3) = RECEIVE SIDE STATUS 


REGISTER SET F 


READ BYTE INTO MESSAGE BUFFER 


LOOP TILL 10 KEYS ARE READ IN. 
DISABLE READ SIDE INTERROPTS 


RESET FLAG 
ENABLE WRITE SIDE INTERRUPTS 
WRITE NULL TO GENERATE FIRST INT. 


ENABLE INT @ PROCESSOR LEVEL & HALT 


STATUS SHOULD BE ZERO 


REGISTER SET F 


CM322970 
C4322980 
CM322990 
C4323000 
C#323010 
CM323020 
CM323030 
CMH323040 
C4323050 
CN323060 
C4323070 
CM323080 
C¥H323090 
CM323100 
C48323110 
C4323120 
CH323130 
CM323140 
CN323150 
CN323160 
C¥8323170 
C4323180 
€M323190 
C4323200 
CNH323210 
C™323220 
C#323230 
CM323240 
C4323250 
CMH323260 
CM323270 
CH323280 
CMN323290 
CH323300 
CN323310 
CN323320 
CN323330 
CH323340 
CM323350 
CM323360 
CH323370 
CH323380 
C4323390 
CH323400 
8323410 
CMH323420 
CMH323430 
CM323440 
CM323450 
CMN323460 
CH323470 
CM323480 
CMN323490 


(PenUTIUODS) g XIGNAddY 


6L/h OO8 L69-62 


ec=a4 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 


LOCAL TERMINAL, 


OOOAF2 
OOOATE 


OOOAFA 
OOOAFC 
OOOAFE 
000800 
000801 
000BR02 


000303 - 


000804 
000305 


O0O00B06 
000B08 
OOOBOA 
0003814 
000R16 


000518 


4300 OA42 
4300 OAF6 


00CO OB14 


0000 OP18 


FULL DUPLEX 


115 
116 
117 
118 
119 
120 
121 
122 
123 


COMM MUX OPERATION 


B REPEAT2 
HALT B a 
® 


* 


* CONSTANTS USED IN ABOVE EXAMPLES 
* 

READING DCX 9 

RECADR DCX 10 

SNDALR DCX 11 


ENREAD DB “¥° 79° 
DISROC DB X*B9°* 
DISWRT DB X*AB* 
RQ25 DB x°38° 
ENWRT c8 X°6B° 
SECOND DB X*F8* 

* 

MSG3 DCX FFFF 

rc X*ODOA’ 

MSG33 DS - 10 


MSG33END EQU i 
cc X*ODOA® 
DCK 0 
MSG3END EQU ss 
* 


14:10:39 98/16/72 


READ FLAS 

COMM MUX RECEIVE ADDRESS 
COMM MUX SEND ADDRESS 
ENABLE, ECHO,READ 

DISABLE, ECHO,REACD 

DISABLE, WRITE 

REQUEST TO SEND (CWRT/SRD = 1) 
ENABLE,WRITE 


2 STOP BITS, NO PARITY CHECK 


10 CHARACTER MESSAGES BUFFER 


2 NULL CHARACTERS 


C4323500 
CM323510 
C¥323520 
CM323530 
CM323540 
C4323550 
C™323560 
€4323570 
C4323580 
04323590 
C¥323600 
C4323610 
CM323620 
C¥#323630 
C¥ 323640 
CM323650 
CN323660 
C4323670 
C€%323680 
C4%323690 
CM 323700 
C4323710 
C4323720 
C4H323730 
CH323740 


(penutzuoy) gq XIGNdAddy 


nd 


6L/h OOY 169-62 


COMM MUX PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR PAGE 5 14:10:39 08/16/78 
LOCAL TERMINAL, FULL DUPLEX COMM MUX OPERATION 
ASSEMBLED BY. CAL 03-066k05-00 (32-BIT) 
START CPTICNS: T=32,CROSS,ERLST, 
NO CAL ERRORS 
NO CAL WARNINGS 
2 PASSES 

ABSTOP 0000 02818 

ADC 0000 0004 

BSY 0000 0008 25* 

DEVO 0000 0002 20* Ky 46 47 59 60 61 gy 91 
DEV1 0000 0003 21* b5 51 96 97 110 

DISRD 0000 OB01 91 125* 

DISHWET 0000 O0B02 114 126* 

LONE 0000 0000 19* 56 56 76 76 78 83 94 95 
ENREAL 0000 OB00 59 124* 

ENWRT 0000 OBO4 96 128* 

EXMP2A 0000 OA16 41* 42 

EXMP22 0000 OAS6 62* 79 87 

EXMP2C 0000 OABC 98* 113 

HALT 0000 OAF6 37 73 77 116* 

INPTOP 0000 0000! 

LADC 0000 0002 

ASG 0000 00048 23* 33 37 #1 57 58 8% 85 86 
NSG3 0000 OB06 93 131* 

NSG33 0000 OBOA 57 133* 

MSG33END 0000 OB14 86 134* 

MSG3END 0000 0818 112 137* 

PURETOP 0000 OO000P 

R10 0090 OOOA 26* 38 44 42 47 48 48 50 51 

68 75 82 99 104 109 

R11 0000 0008 27* 39 

R12 0000 o00Cc . 28* 40 

R3 0000 0003 22* 70 70 72 106 106 174 

READING 0000 OAFA 58 68 9§ 104 121* 

RECADR 0000 OAFC 44 122* 

RECINT 0000 OA62 49 68* 

REPEAT2 0000 OA42 56* 115 

RQ2S 0000 08B03 60 92 127* 

SECOND 0000 0805 46 129* 

SNDADR 0000 OAFE 45 123* 

SNDINT 0000 OAC8 53 104* 

START 0000 OA00 32* 

STAT 0000 0005 24* 

TEST1 0000 OA8A 71 80* 

WORK 0000 000D 29* 32 33 49 50 53 54 61 62 

82 99 108 109 


92 


97 


93 


§2 


63 


52 


74 


54 


75 


63 


81 


(penutzuoy) @ XIGNAddy 


FLOW CHART FOR PASLA PROGRAMMING USING AUTO DRIVER CHANNEL 


START1 


SELECT 
REG SET 
‘Ff 


DUMMY 
READ 
COMMAND 
TO PASLA 


SET UP CCB 
FOR LAC, 
BUFFERO, READ, 
TRANSLATE 


APPENDIX B (Continued) 


ISSUE 2 
COMMANDS 
TO PASLA 


START1 


READ FIRST 
CHAR. OF 
MESSAGE 


SET.‘READ' 
FLAG 


SUBR#ISR2 SIMULATE 


LINEXIT 
SET EXECUTE CHANNEL 


NO 
‘READ’ =0 
? 
YES YES 


BIT PROGRAM 
READ OLD PSW 


SET UP 
{SP TABLE 


ENTRY COUNT1#-3 


COMMAND 


SUBR®*ISRO 


WBUF1END 


ENABLE INT 
@ PROCESSOR 
LEVEL 


RETURN ON 
OLD PSW 


SUBR®IODONE 


SUBR*ISR1 Con 


SIMULATE 
INT FOR 
PASLA 


RETURN ON 
‘READ’ = OLD PSW 


; BUFIEND® 
YES 
NO 
YES 
NO 
0 
? YES 


NO 


CR EXIT 
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APPENDIX B (Continued) 


FLOW CHART FOR PASLA PROGRAMMING USING AUTO DRIVER CHANNEL (Continued) 


CREXI!IT LINEXIT 


RO = 
WRTBUF 
- RBUFOEND 


R1= 
RBUFOEND 


Ri = 
WRTBUF + 
72 + COUNTO 


COUNTO#+RO 
BUFOEND* 
R1 


SET UP 
CCW FOR 
WRITE, NO 

TRANSLATION 


START1 


RESET 
‘READ’ FLAG 


29-691 ROO 4/79 
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Le-d 
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ASSEMBLED BY CAL 03-066R07-U0 (32-B1T) 


0000 0000 
0000 0001 
0000 0007 
0000 OV0A 


R 


Hee ee tH eH HH HHH HH OH 


PROG PASLA PROGRAMMING EXAMPLES FOR 32°81T PROCESSOR 
CROSS 

WIOTH 120 

TARGT 32 

NORX3 


USER INPUTS A MESSAGE OF UP To 72 CHARACTERS THROUGH THE TERMINAL 
HOOKED ON TO THE PASLA INTERFACE. A MESSAGE OF LESS THAN 72 
CHARACTERS MUST BE TERMINATED BY DEPRESSING °CR* KEY TWICE. THE 
AUTO@DRIVER CHANNEL READS THE CHARACTERS & DOES ASCII TO ASCII 
TRANSLATION, AND GENERATES A BUFFER CALLED *MESSAGE'. 

THEN CCB IS SET UP TO WRITE+ FAST MODE. NO TRANSLATION, THE 

*CR's *LF* OR JUST *LF* IS OUTPUT FOLLOWED BY THE "MESSAGE®* 
BUFFER, THEN *CR%e *LF*® ARE OUTPUT, 


THE ENTIRE PROGRAM LOOPS ON ITSELF, 


EGISTER EQUATES 
EQu 0 
EQU 1 
EQU 7 

K EQU 10 


PS310000 
PS310020 
PS310030 
PS310040 
PS310050 
PS319060 
PS310070 
PS310080 
PS310090 
PS310100 
PS310110 
PS310120 
PS310130 
PS310190 
PS310150 
PS310160 
PS310170 
PS310180 
PS310190 
PS$310200 
PS$310210 


PS310220 


PS310230 
pPS310290 
PS310250 
PS310260 


(penuytzuoy) @ XIQNGddY 
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PASLA PROGRAMMING EXAMPLES FOR 32°BIT PROCESSOR 


DATA TRANSFER THROUGH AUTO*ORIVER CHANNEL 


000000! 


0O0A00 
OOOAD4y 


OO00A06 
OOOA0A 
QQO0ANC 


000A10 
OO0A14 
000A18 
O00A1C 
000A20 
Q00A22 
000A26 
OOO0A2ZA 
O00A2E 
000A32 
O00AS4 


000A38 
OOOA3SC 
OO0ASE 
OOCAKY 
OO0A4E 
OOOASA 
OOOA4E 


000A52 
000A56 
000A58 
OOOASC 
000A60 


GOOAG4 
OOOAGE 
OO00A6A 
QOOAG6E 
000A70 
OO0ATE 
000A78 
GOOATC 
000A80 
000A82 
000A86 
OOOABA 
OO0ABE 
000A92 


c81o 
9501 


4870 
SB7A 
4070 


c810 
4010 
E610 
£600 
OB01 
4000 
5010 
D300 
D200 
24Al1 
4OA0 


célo 
2611 
4017 
2416 
7610 
c6lo0 
4010 


cé10 
9501 
4870 
E207 
4300 


0700 
4810 
CAl1O 
0p04 
FA10 
2306 
£610 
E600 ~ 
0601 
4000 
§010 
c810 
4010 
0300 


o0FO 


0BB2 
0880 


F/02 
0848 
OSA7 
ob60 


OB4A 
oB4C 
oLA2 
0BB4 


ObAC 
0648 
4700 
0848 
OAAC 
oBSC 
4OFO 
0860 


0v00 
0A60 


OB4A 
0048 


0000 


0BA7 
o85E 


OB4A 
o8ac 
F704 
0848 
ObaAs 


00p0 


OBSE 


28 
29 


PAGE 

* 
ORG xX*A0O! 

x 

x 

START1 LHI R1eX*FO8 
EPSR ROR1 

* 
LH DEV«+RCVAOR 
ROR OEV+WORK 
STH  DEV+eDEVaDR 

x 
LHI RisCCWSTAtTLATE 
STH R1ieCCW 
LOAI R1+eRBUFOEND 
LOA ROMESSAGE 
SAR RO,R1 
STH R0O,COUNTO 
STA  R1,BUFOENO 
LB ROsENREAD 
STB ROeCMD 
LIS WORKel 
STH WORK»READ 

= 

comm LHI R1eCCB 

; AIS Riel 

STH R1isISPTABC(OEV.DEV) 
LIS R1.8 
RBT R1eCCw 
LHI R1eISRO 
STH R1i+SUBR 

x 
LHI =R1eX*40F08 
EPSR ROR1 
LH DEV*sDEVaDR 
SINT O(DEY) 
B * 

* 

“x 

* 

CREXIT XAR RRS 
LH R1.COUNTO 
AHI = R1,72 
SAR ROR1 
AAI = R1.WRTBUF 
BS OK 

LINEXIT LOAI R1.RBUFOEND 
LDOAI RO,.WRTBUF 
SAR = ROeR1 

OK - STH  RO-COUNTO 
STA R1,BUFOEND 
LHI R1ieCCWSTA+WRITE 
STH R1.CCW 
LB ROsENWRT 
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REGISTER SET F 


GET RECEIVE SIDE ADDRESS 
OUMMY READ TO SET BUSY 


LRC+ BUFFER O+ READe TRANSLATE 


GET READ COMMAND 


SET FLAG 


SEY UP ISP TABLE ENTRY 


RESET EX BIT 


SUBROUTINE ADDRESS 


ENABLE INT @ PROCESSOR LEVEL 


HANG 


TO WRITE CRe LF OR JUST LF FOLLOWED BY MESSAGE & CRe LFe 


WRITEs NO TRANSLATION 


PS310280 
PS310290 
PS310500 
PS310310 
PS310320 
PS$310330 
PS310340 
PS310350 
PS310360 
PS310370 
PS3103860 
PS$31¥390 
PS310400 
PS310410 
PS310420 
PS310430 
PS310440 
PS310450 
PS310460 
PS3104%T0 
PS3104860 
PS310490 
PS310500 
pPS310510 
PS310520 
PS310530 
PS310540 
PS310550 
PS310560 
p$310570 
PS310580 
PS310590 
PS319600 
PS310610 
pS310620 
PS310630 
PS310640 
PS310650 
PS310660 
28310670 
PS310680 
PS310690 
PS$310700 
PS$310710 
PS310720 
PS310730 
PS310749 
PS$310750 
PS$310760 
PS310770 
PS310780 
PS310790 
PS310800 


(penutzuod) @ XIGNAddvV 
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DATA TRANSFER THROUGH AUTO-DRIVER CHANNEL 


6L/t OOY L69-62 


670-d 


0O0A96 D200 0BBY4 81 STB RO*CMD pS310810 
OO0ASA 4870 OLAD 82 LH DEv+SNDADR PS310820 
OOOASE 4070 OBBO 83 STH DEVeDEVaDR PS$310830 
OOOAA2 O7TAA 84 XAR WORK sWORK PS310840 
OOOAA4  40A0 OBaAC 85 STH WORK sREAaD RESET FLAG PS310850 
OOOAAS 4300 0A38 86 8 comm PS310860 
87 «* PS310870 

88 »* COME HERE AFTER SINT PS310880 

89 * PS310890 

OOOAAC 42FO0 OAAC 90 ISRO BTC C+V+G64L,e PS$310900 
000AB0 C330 0Vv0s 91 THI 308 PS$310910 
OOOABS 4330 oA00 92 82 START1 PS310920 
Q00AB88 DE20 0ta7 93 oc 2+SECOND SET UP PASLA PS310930 
000ABC DE20 o8B4 94 oc 2+CMO ISSUE COMMAND PS3109460 
OO0ACcO 48A0 ODAC 95 LH WORK + READ PS310950 
O00AC4 4330 OAD 96 BZ Tsrol PS310960 
000AC8 9B2A 97 ROR 2, WORK SET BSY PS310970 
OOOACA E6A0 OAEY 98 LDAI WORKeISR1i PS310980 
OCOACE 40A0 O08B5C 99 STH WORK+SuaR TO READ A MESSAGE PS310990 
000a02 1800 100 LPSWR RO PS$311900 
101 PS$311010 

' QO0ADS  E6AC 0804 102 IsROL LOAI WORKsISR2 * p$311020 — 

OOOADS 40A0 OBSC 103 STH WORKeSUBR TO WRITE THE MESSAGE PS$311030 
000ADC 24A8 104 LIS WORK:8& PS$311040 
OO0ADE 75A0 0848 105 SBT WORKeCCW SET EX BIT PS$311050 
OO0AE2 1800 106 LPSWR RO PS311060 
107 * PS$311070 

108 +* COME HERE TO READ FIRST CHARACTER P$311080 

109 « ; PS311090 

OCOAES 42FO OAE4 110 IsRi BTC C+tV+G4L_,« PS311100 
OOOAES C330 0008 111 THI 308 PS$311110 
OOOAEC 4230 OAD0 112 BNZ STARTL P$311120 
OOOAFO 9B2A 113 ROR 2+WORK READ FIRST CHARACTER OF MESSAGE PS$311130 
OOOAF2 €E3A0 0848 114 SCP WORK+CCRa PuT IT IN BUFFER PS311199 
OOOAF6 4300 OAD4 115 B ISRO1 PS312150 
116 * PS$311160 

117 * pS$311170 

OOOAFA 1800 118 IGNORE LPSWR RO PS311180 
119 PS3111990 

120 «(* P$311200 

OOOAFC O7AA 121 CR XAR WORK + WORK P$311210 
OOOAFE 40A0 0848 122 STH WORK+CCW RESET EXE BIT PS$311220 
000802 1800 123 LPSWR RO pS$311230 
124 «* PS311240 

125 + P$311250 

126 * COME HERE AFTER ADC TERMINATION PS311260 

127 = P$311270 

000804 4210 oB04 . 128 IsR2 BTC Lee pS$311280 
000808 4220 0018 129 . BTC 6 eBUFULL P$311290 
oocBOCc 486A OBAC 130 LH WORK eREAD P$311300 
000810 4330 0810 131 BZ * P$311310 
000814 4300 0A64 132 B CREXIT P$311320 
000818 $48A0 OBAC 133 BUFULL LH WORK *READ PS$311330 
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PASLA PROGRAMMING EXAMPLES FOR 32°BIT PROCESSOR 


DATA TRANSFER THROUGH AUTO*ORIVER CHANNEL 


o0o00BiC 
000B20 
o00B24 
000B28 
000B2C 
000830 
000834 
000838 


OOOB3A 
OO00B3E 
000B42 


O00B4ss 


000B48 
OOOB4A 
OOOB4C 
000850 
Oo0BS2 
000854 
000858 
oo00BSC 


OOOBSE 
OOOBSF 
000860 


O00BA8 
OOOBAA 


4230 
C8A0 
40A0 
E6A0 
5040 
C8A0 
40A0 
1800 


4210 
4220 
4300 


0000 
0000 
00.00 
0000 
0000 
ovdo 
0000 
0000 
0000 


oD 
OA 


0000 
OO0A 
0000 
0000 


9000 
0000 
0000 


0000 
0000 
0000 
oc0oo 
0000 


0A78 
FFFO 
0B52 
OBAB 
0B54 
OB3A 
OB5C 


OB3A 
0A00 
0B4&2 


0848 


aoo0 


0000 
08B8 


OBA? 


OBAB 


F700 
0004 
0002 


0000 
0U08 
0004 
0002 
0001 


134 
135 
136 
137 
136 
139 
149 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
i152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 


171 
172 


173 


174 
175 
176 
17? 
178 
i79 
180 
181 
182 
183 
184 
185 


4 
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TO OUTPUT CR» 


PAGE 
BNZ LINEXIT 
LHI WORK e #3 
STH WORK +COUNT1 
LOAI WORK+WBUFLEND 
STA WORK *BUFLEND 
LHI WORK +s IODONE 
STH WORK+SURR 
LPSWR RO 
* 
* COME HERE WHEN ALL 17/0 OPERATION IS OVER 
= 
* 
IODONE BTC Le® 
BTC GeSTART1 
B * 
* 
ALIGN ADC 
Kaw eves Feant ences an see eau Goan s®eoaoe 
. 
ccB Eau) 
CCW ocx 0 
COUNTO ocx 0 
BUFOEND oc 0 
CHKWORD DCX 0 
COUNT1 ocx 0. 
BUFIEND oC 0 
oc A(TLATETAB) 
SUBR DCX 0. 
* . 
Rese ee**eeteaevw ete erF HF aqeeedss*Ftaaae 
* BUFFERS 
* 
WRTBUF 08 13 
dB 10 
MESSAGE DS 72 
RBUFOEND EQu eel 
ocx OD0A+0 
WBUFIEND EQU ol 
ReC®ee*Fevvesoag SHOT SSOP esa Stee ZOenCe 
* 
* EQUATES 
x 
CCWSTA EQU X*F7008 
WRITE EQU x*o0048 
TLATE ‘EQU x*9002¢ 
x 
ISPTAB EQU x¢pot 
Cc. EQU 8 
Vv EQU 4 
6 EQu 2 
L equ 1. 


LFe 


NULL se 


NULL. 


P$311540 
P$311550 
PS311560 
PS$311570 
PS311580 
PS3113590 
PS$311400 
PS311410 
PS311420 
PS3114%30 
PS311440 
PS311450 
PS311%60 
PS311470 
°$311%80 
PS$311490 
PS311500 
PS311510 
P§311520 
PS311530 
PS311540 
PS$311550 
PS$311560 
PS$311570 


PS311580 


PS311590 
PS312600 
PS311610 
PS311620 
PS§311630 
PS311640 
PS311650 
PS311660 
PS311670 
6S311660 
PS311690 
PS311700 


PS$311710 
PS311720 
PS311730 
PS311740 
PS$311750 
P$311760 
P$311770 
PS$311780 
PS$311790 
pS311600 
PS311810 
PS311820 
P5311830 
PS311840 
PS311850 
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PASLA PROGRAMMING EXAMPLES FOR 32°BIT PROCESSOR 


DATA TRANSFER THROUGH AUTO-ORIVER CHANNEL 


OOOBAC 
000BB0 
000BB2 
0008B4 


000BBS 


000888 
0008868 
O000BBA 


QOOBBC . 


OOOBBE 
0008C0 
0008C2 
oooBc4 
000B8C6 
oo0Bcs 
OOOBCA 
oooscc 
OOOBCE 
000800 
000802 
000804 
000804 
000BD6 
000BD8 
OOOBDA 
o000B0Cc 
O00BDE 
000B8E0 
000BE2 
O0O00BE4S 
OO0BE6 
OOOBES 
OOOBEA 
O0OBEC 
OOOBEE 
O00BFO 
000BF2 
OO0OBF4 
OOOBFE 


OOOBFS 
OOOBFS 
OOOBFC 
o0ocoo 
oo0co4 


0000 
0000 
0010 
00 


0570 
0570 
057D 
0570 
0570 
0570 
0570 
0570 
6570 
0570 
0°70 
0570 
0570 
O57E 


o57D 
0570 
0570 
0570 
0570 
0570 
05870 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0000 


8020 
8022 
8024 
8026 


0000 


OBFS8 


8021 
8023 
8025 
8027 


186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
201 
202 
203 


203 
203 
203 
203 
203 
203 
203 
203 
204 
205 
206 
206 


206 
206 


* 
* CONSTANTS 
+ 


READ oC 

DEVADR BCX 
RCVADR DCx 
cm 08 

* 


10 
0 
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Ke*® eee * 2 eS Ft gen TeZBOVeeeewvoseF Fave 


*x 


ALIGN ADC+A0C 


x 

TLATETAB DO 
oc 
oc 
oc 
oc 
oc 
oc 
oc 
oc 
pc 
pe 
oc 
oc 
oc 
oc 
00 
oc 


pc 
oc 

oc 

oc 

oc 

oc 

oc 

oc 
TABLE  EQU 
D0 
08 

0B 


D8 
08 


13 

TC IGNORE) 
TC IGNORE) 
TCIGNORE) 
TC IGNORE) 
TC IGNORE) 
TC IGNORE) 
T(IGNORE) 
TCIGNORE) 
TC IGNORE) 
TC IGNORE) 
TCIGNORE) 
TC IGNORE) 
T( IGNORE) 
TCCR) 

9 


TCIGNORE) «TC IGNORE) 
TCIGNORE) eo TC IGNORE) 
T(TGNORE) e T( IGNORE) 
TC IGNORE) «TC IGNORE) 
TC IGNORE) oe T( IGNORE) 
TC IGNORE ) e TC IGNORE) 
TCIGNORE) e T( IGNORE) 
TC IGNORE) «TC IGNORE) 
TC IGNORE) se TC IGNORE) 


* 
32 


X°B0° pee TABLE +63/26X"80° , te TABLE+63/2 
X980" pee TABLE+63/2eX*860" , e-TABLE+63/2 
X°80"% «ee TABLE +63/2 oX980° + #-TABLE+63/2 
X*80"« Me TABLE+63/20X980* » te TABLE+63/2 


PS311860 
pS311870 
PS$3118480 
PS311890 
PS311900 
PS311910 
PS311920 
PS311930 
PS311940 
PS311950 
PS311960 
PS311970 
PS311980 
PS311990 
PS312000 


PS312010 
PS312020 
©S312030 


PS312080 
PS312080 
PS312060 


(penutzuoy) gg XIGNAddvV 
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DATA TRANSFER THROUGH AUTO-DRIVER CHANNEL 


000c08 
o00coc 
000C10 
000C14 
000C18 
oo0cic 
o000c20 
o00c24 
000C28 
oooce2c 
000C30 
o00c34 
000C38 
oooc3ac 
oo0cso 
oooc44s 
oouc4s 
oooc4sc 
000C50 
000C54 
000C58 
ooocsc 
oo00cé60d 
oo00cée4 
o0o00cés 
ooocec 
000C70 
OOOCTS 
oo0c7s 
000c7s 
OOOCTA 
o00c7C 
OOOC7TE 
o00cso 
oo00cé2 
oooca4 
000C8&6 
000C8&8 
OOOCSA 
ooscsc 


OOOC8E 


* 000C90 


oo0cs2 
oo0co4 
000c96 
000C98 
OO0C9A 
ooococ 
OO0C9E 
OOOCAD 
000CcA2 
OOOCAY 
OO00CAG 


8028 
802A 
802C 
802E 
6030 
8032 
6034 
8036 
8038 
803A 
803C 
803E 
8040 
8042 
8044 
8046 
8048 
804A 
804c 
804E 
8U50 
8052 
3054 
8056 
8058 
805A 
805c 
805E 


0570 
057) 
0570 
0570 
057D 
057D 
057D 
057D 
v570 
0570 
6576 
0570 
0570 
0570 
0570 
0570 
99°70 
0570 
0570 
0570 
oS70 
0570 
0570 
0570 


8029 
802B 
8¥2D 
aU2r 
8031 
8033 
auU35 
8037 
gu39 
8U3B 
8030 
BU3F 
8041 
8043 
8045 
BU4T 
B049 
8U4B 
804D 
BU4E 
8U51 
8053 
auss 
8057 
8U59 


8058" 


805D 
BUSF 


206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 
206 


DB 
DB 
DB 
0B 
08 
DB 
DB 
DB 
08 
08 
DB 
0B 
0B 
08 
DB 
ie] =) 
DB 
08 
DB 


X'80" eee TABLE+63/2¢X"B80", *~-TABLE+63/2 
X80 pee TABLE +63/2eX"BO! ee TABLE 4635/2 
X* 80% eee TABLE 4+63/2eX*80", e- TABLE+ES/2 
X*80" «ee TABLE 4+63/26X"80" ¢ R@ TABLE 4635/2 
X*80"* eee TABLE 463/22 0X80", ee TABLE +O3/2 
X°A0" pee TABLE 4+63/2eX°8B0* .¥-TABLE+63/2 
X°B0"% «em TABLE 463/2-X*80* e#-TABLE+63/2 
X*80" gee TABLE +63/2 eX*80 » #-TABLE+63/2 
X*80° eee TABLE+63/2eX'80' ¢ ee TABLE +63/2 
X80 eee TABLE +63/20X"80" y e=-TABLE+63/2 
X*80* pee TABLE +63/24X"80" , t= TABLE+63/2 
X*G0* pee TABLE 4635/2 —X"80* » #-TABLE+63/2 
X*80* «xe TABLE 4+63/2+X%"80' e ee TABLE+63/2 
X*80" eee TABLE 4+63/2eX"80' , ee TABLE 4+63/2 
X°80° pee TABLE 4+63/2eX"80" » t-TABLE4+63/2 
X*80% exe TABLE+63/20X"80' y= TABLE +63/2 
X*80% pee TABLE 463/20X"80" » e-TABLE+63/2 
X°80* exe TABLE 4+635/2.X"B0* » e-TABLE+63/2 
X*Q0" p xe TABLE 4635/2 eX°80% eo Xe TABLE463/2 
X*B0% e¥eTABLE4+63/2—.X"80" » ee TABLE +E3/2 
X*80" ¢ ee TABLE 463/2.X%"80* » #- TABLE +63/2 
X°B0* pee TABLE+63/2 2X80" ,*-TABLE+63/2 
X980° p ke TABLE 4+63/2eX"80" « #e TABLEF+G3/2 
X°80" eee TABLE +63/2eX%"° BO" » *= TABLE +63/2 
X*B0* «ee TABLE 4+63/2 +X" 80* , #-TABLE+63/2 
X*B0* pee TABLE 463/2.X"80" » e-TABLE+63/2 
X°60* yee TABLE+63/2.X°80* 9 ¥-TABLE+63/2 
X°80* «xe TABLE +63/2.X"80" . ee TABLE +63/2 
16 

TC IGNORE) e T( IGNORE) 


TC IGNORE) ¢e TC IGNORE?) 
TC IGNORE) e TC IGNORE) 
TC IGNORE) eo TC IGNORE) 
TC IGNORE) e T( IGNORE) 


TC IGNORE) e TC IGNORE) 
TC IGNORE) «TC IGNORE) 
TCIGNORE) oe TC IGNORE) 
TC IGNORE) e TC IGNORE) 
TC IGNORE) e TC IGNORE) 
TCIGNORE) «TC IGNORE) 


PS312070 
PS312060 
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DATA TRANSFER THROUGH AUTO-pRIVER CHANNEL 


OO00CAS 
OOOCAA 
OOGCAC 
OOUCAE 
o00cB0 
000CB2 
0o0CcBs 
o000cBaé 


OG0CBS 
000CB8 
OOOCBA 
ooocBCc 
OQOCBE 
000cco 
oo00cce 
ooocc4s 
oo00occé 
oooccs 
OOOCCA 
oooccc 
QOOOCCE 
000cDd0 
ooocde 
ooocD4 
oo0ocD4s 
000CD6 
000CcD8 
OOOCDA 
ooococ 
OOOCDE 
OO0CEO 
O00CE2 
OOOCES 
OO0OCE6 
O00CES 
OOOCEA 
OOOcEC 
OOOCEE 
OOOCFO 
o00cr2 
OOOCF4 
OGOCF6 


OOOCFS 
ooOocrs 
OO0OCFC 
000000 
000004 
000008 
ooop0c 
000010 


0570 . 


0270 
0575 
0570 
0570 
057D 
0570 
0570 


0570 
o57D 
0570 
0570 
0570 
0570 
0570 
0570 
057D 
o57D 
os7D 
0570 
057D 
oS7E 


0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
0870 
0570 
0570 
0570 
0570 
0v00 


8020 
8022 
8024 
8026 
8028 
802A 
a02C 


OCcFs 


8021 
8023 
6025 
8027 
8V29 
a02B 
802D 


208 


208 


216 
217 
218 
218 
218 
218 
218 
218 
218 


TABLEH 


oc 
oc 
oc 
oc 


TCIGNORE) e TC IGNORE) 
TC IGNORE) se TC IGNORE) 
TCIGNORE) e TC IGNORE) 


TCIGNORE) s TC IGNORE) 


13 
TCIGNORE) 
TC IGNORE) 
TCIGNORE) 
TC IGNORE) 
T( IGNORE) 
TCIGNORE) 
TCIGNORE) 
TC IGNORE) 
T¢ IGNORE ) 
TC IGNORE) 
TC IGNORE) 
TCIGNORE) 
TCIGNORE) 
TC(CR) 


TCEGNORE) oT (IGNORE? 
TC IGNORE) e T( IGNORE) 
TC IGNORE) «TC IGNORE) 
TC IGNORE) oe TC IGNORE) 
TC IGNORE) eT( IGNORE) 
TC IGNORE) ¢e TC IGNORE) 
TC IGNORE) e TC IGNORE) 
TC IGNORE) sTC IGNORE) 
TC IGNORE) s TC IGNORE) 


* 
32 


7 


16216549 
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X*80° » e-TABLEH+63/2.X°80" pe TABLEH+63/2 
X80" eee TABLEH+63/20X°80* » e-TABLEH+63/2 
X*80"% eee TABLEH+63/20X°80" p eo TABLEH+63/2 
X80" eee TABLEH+63/2 0X80! yee TABLEH+63/2 
X°80° eee TABLEH+63/20X980* » ee TABLEH+63/2 
X*60° pee TABLEH+65/21X°B0" «x -TABLEH+63/2 
X*Q0* eee TABLEH+63/2+X "80° «ee TABLEH+63/2 


PS$312090 
PS$312100 
PS312110 
pPS312120 


PS312130 
PS312140 
PS312150 


pPS$312160 
PS312170 
PS312180 


(penutzuoD) dad XIQNAddvV 
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DATA TRANSFER THROUGH AUTO-DRIVER CHANNEL 


000D14 
000018 
00001C 
000020 
000024 
000028 
oo000eaC 
000030 
000034 
000038 
00003C 
000040 
oo0D44 
oo0p4s 
oooD4c 
000050 
000054 
000058 
OOODSC 
000060 
000064 
000068 
00006C 
000070 
000074 
000078 
000pD78 
OOOD7TA 
oooD7C 
OOODTE 
000080 
000082 
000084 
000086 
000088 
O0O0D8A 
oo0pDésc 
O0O0D08E 
000090 
000092 
000094 
000096 
000098 
O0009A 
00009C 
O00D9E 
0000A0 
0000A2 
OO0DA4S 
O00DA6 
QO0DAS 
OOQODAA 
GOODAC 


B02E 
8030 
6032 
80354 
8036 
86038 
803A 
8035C 
B03E 
&040 
8042 
8044 
8046 
8048 
804A 
804C 
S804E 
8050 
8052 
8054 
8056 
8058 
8054 
805C 
805E 


057) 
057) 
0570 
0570 
057D 
0570 
0570 
0570 
oS7D 
0570 
0570 
0570 
0570 
0570 
0570 
0570 
oS7D 
0570 
0570 
0570 
0570 
057D 
0570 
0570 
0570 
0570 
057D 


802F 
8031 
8033 
8035 
8037 
avag 
8U3B 
8030 
g03F 
8U41 
BU43 
8U45 
8047 
a049 
8V4B 
8040 
BU4F 
8051 
8U53 
8055 
B57 
8059 
8058 
8v5D0 
B05F 


218 
218 
218 
218 
216 
218 
218 


DB 
08 
DB 
DB 
0B 
DB 


X80 eee TABLEHt+63/20X°B0' yee TABLEH+63/2 
X*BU% eee TABLEHt63/2eX9808 pee TABLEH4+63/2 
X* 80" oe TABLEHt63/2eX "B08 eee TABLEH+63/2 
X80 ' pee TABLEHt63/2 eX "B80" e *#-TABLEH463/2 
X80" s e-TABLEH+63/20X°80% e #-TABLEH+63/2 
X°80" pee TABLEH*63/20X980% oe ee TABLEH+63/2 
X980" pee TABLEHt63/2eX*80¢ yee TABLEH+63/2 
X*Q0",e-TABLEH+63/2«X°80* «ee TABLEH4+63/2 
X* gO eee TABLEHtG3/29X"°B0" pe TABLEH+63/2 
X*B0* o ee TABLEH+63/2eX"80* o = TABLEH+63/2 
X*80°% see TABLEH+63/20X80? ye-TABLEH4+63/2 
X9B0"* see TABLEH+635/2eX"B80% ee TABLEH+63/2 
X°80%y ke TABLEH463/20X°B0% ex TABLEH+63/2 
X*B0" eee TABLEHt63/2eX980* « #-TABLEH+635/2 
X°80"% see TABLEH463/20X°80! oe TABLEH+63/2 
X*8U", ee TABLEH463/2—X°80¢ yx -TABLEH+63/2 
X°80° yee TABLEH+63/2eX980* oe TABLEHS63/2 
X° QO" ete TABLEHt+63/2eX"80t » e-TABLEH+63/2 
X°B0% see TABLEHt63/2eX"80% oe TABLEH4+63/2 
X*80°% , ee TABLEH4+63/20X9808 , ee TABLEH+63/2 
X*B0* yx TABLEH463/20X"B0% ee -TABLEH+63/2 
X*80° , xe TABLEH463/2eX°B0% ¥ e-TABLEN+63/2 
X* 80% pee TABLEHT63/2¢X°B0* ee @TABLEHS63/2 
X°B0% pee TABLEHt63/2eX9O0" »e@TABLEH+63/2 


960% eee TABLEHt63/2eX280* «ee TABLEH+63/2 


16 
TC IGNORE) «TC IGNORE) 


TC IGNORE) » T( IGNORE) 
TCIGNORE) eT( IGNORE) 
T( IGNORE) + T( IGNORE) 
TC IGNORE) «TC IGNORE) 
T( IGNORE) eT (IGNORE) 
T(IGNORE) e TC IGNORE) 
TCIGNORE) eT (IGNORE) 
TC IGNORE) «T( IGNORE) 
T( IGNORE) «T( IGNORE) 
TCIGNORE ) e TC IGNORE) 
T( IGNORE) oT (IGNORE) 
TC IGNORE) «TC IGNORE) 


TC IGNORE) » TC IGNORE) 


PS312190 
PS312200 


(penutTzuoD) g XIGNAddy 
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DATA TRANSFER THROUGH AUTO“ORIVER CHANNEL 


OOODAE 
000080 
000DB2 
000084 
000086 


0570 
0570 
0570 
057) 
0570 


oc 
oc 


TC IGNORE) «TC IGNORE) 
TCIGNORE) «TC IGNORE) 
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PASLA PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


LOCAL TERMINAL+ FULL-DUPLEX PASLA OPERATION 


000088 
OOODBE 


oooDCcO 
oo00DCc4 
oo0opcs 
OOODCA 
OOODCE 
000DD2 


ooo0D6é 
OO0ODDA 
0000DE 
O00DE2 
NoODE4 
OOODES 
OOODEA 
OOODEE 
OO0DFO 
o00DF2 
OOODF6 


OOODFA 
OOODFC 
0O00E00 
OOO0E04 
O00E08 
OOOEOC 


0000 
0000 
0000 
0vo0 
0000 
OUv0 
0000 
0000 
oveo 


0000 


FSA0 
954A 


£640 
E6AD0 
24B2 
E6CO 
4O4A 
C1iAo 


4820 
4830 
DE20 
08A2 
OAAA 
C8A0 
4OAA 
O8A3 
OAAA 
C8A0 
4OAA 


0700 
E646 
4049 
DE20 
DE20 
982A 


0000 
ou0d2 
0u03 
0004 
0005 
DOOA 
0008 
ovoc 
003 


0008 


0v00 


0E98 


oob0 


02CE 
0000 
OOCE 


OE9E 
ocan 
O£A7 


OE1A 
00D0 


OE66 
ovuDO 


OEAA 
otsc 
OEA2 
OEAS 


O0FO 


222 
223 
224 
225 


RHR HH RM EH HH 


* 
DONE 
pevo 
DEV1 
MSG 

STAT 


EXMP2A 


w 


* 
REPEAT2 


EQu 
FQu 
EQu 
EQU 
EQu 
EQu 
EQU 
EQU 
EQU 


EQu 


ul 
EPSR 


REGISTER ASSIGNMENTS 


WORK Y*FO* 
MSG +WORK 


PAGE 


10 


INTERRUPT SERVICE POINTER 


LDAI 
LDAI 
LIS 

LOAI 


MSGeHALT 
R10+X*Dot 
Rilv2 
R129X"2ce® 
MSG+0(R10) 
R10cEXMP2A 


OEVOsRECADR 
OEV1+SNDADR 
OEVO+SECONOD 
R10sDEVo 
R1iog.RLO 

WORK +RECINT 
WORK eX*H0*(R10) 
R10:+DEV1i 


- R1O0eR10 


wORK «SNOINT 
WORK +X*00°(R10) 


DONE ¢DONE 
MSG *ASG33 
MSG eREADING 
DEVO+ENREAD 


' DEVOeRQ2S 


DEVO +WORK 
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THE TERMINAL SHOULD BE INTERFACEO THROUGH PASLA(FDOX) INTERFACE 
THE FOLLOWING EXAMPLE IS FOR 32-BIT PROCESSOR 
START EXECUTION @ START2 


READ 10 KEYS & WRITE THOSE 10 CHARACTERS UNDER INTERRUPT CONTROL 


EXAMPLE DONE FLAG 

PASLA (RECEIVE) ADDRESS 

PASLA (SEND) ADDRESS 

MESSAGE ADDRESS 

PASLA STATUS 

WORK REGISTER 

WORK REGISTER 

WORK REGISTER 

STATUS OF INTERRUPTING DEVICE 


NO INT, REG SET F 


TABLE 


SET UP ENTIRE TABLE WITH *HALT® 


GET BOTH ADDRESSES 


SET UP PASLA 
SET UP 2 TABLE ENTRI 


RECEIVE & TRANSMIT O 


mam 


RESET FLAG 
ENABLE READ SIDE INT. ECHO MODE 


DUMMY READ TO SET BSY 


P$312220 
PS312230 
PS$312280 
PS$312250 
PS$312260 
P$312270 
PS312280 
P$312290 
P$312500 
PS312310 
PS312320 
PS$3123530 
PS312340 
PS$312350 
PS312560 
PS$312570 
PS312580 
PS3123590 
P$312400 
PS312410 
PS3124%20 
PS3124%30 
PS312940 
PS312450 
PS3124%60 
PS3124%70 
PS312480 
PS$312%90 
PS$312500 
PS312510 
PS312520 
PS312530 
PS312540 
PS312550 
PS312560 
P$312570 
PS$312580 
PS312590 
PS312600 
PS312630 
PS312620 
PS312630 
PS312640 
PS312650 
PS312660 
PS312670 
PS312680 
PS312690 
PS$312700 
PS$312710 
PS312720 
PS312730 
PS312740 


(penutzuoo) € XIANGddv 
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PASLA PROGRAMMING EXAMPLES FOR 32°BIT PROCESSOR 


LOCAL TERMINAL, 


OOOEOE 
O00E14 
OO0O0E16 


OOOE1A 
OOOELE 
000E22 
O00E24 
000E28 
OOCE2E 
O00E30 
OOOES4 
O00ES6 
OQ0ESC 


OO0E4O 
OOOES4 
O00E48 
OOOE4C 
OO0ESO 
OO0ES4 
OO00ES6 
OOOESS 
OOOESA 
O00E60 
000E62 


000E66 
OOOE6GA 
OOOE6E 
O00ET7N 
OO0E7T4S 
OOOE7TA 
OoO0E7C 
OOOET7E 
000E82 
000E86 
OO00ESS 
OOOESE 
000E92 
OO0ES4 


000£98 


F8&AO0 
S5AA 
4300 


4BAD 
4330 
0833 
4230 
F8&A0 


9O5AA 


pB24 
2641 
F540 
4280 


DE20 
DE20 
E640 
4000 
DE30 
9035 
2081 
9A350 
F8A0 
SSAA 
4300 


48A0 
4230 
0833 
4230 
FS&AD 
SSAA 
0800 
4230 
DA34 
2641 
F540 
4280 
2401 
4300 


4300 


0000 COFO 


0E16 


oESC 
ocieE 


Ob24 
0v00 O0FD 


0000 


0000 OEBY 
OLOE 


OEAS 
OCAS 
OEAS 
0E9C 
OEAG 


0000 COFO 


0E62 


OE9C 
OEGA 


0€70 
oY0O OOFD 
oDFA 
0400 


0000 O&€BS 
oE5A 


OESA 
0t.98 


275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
500 
301 
302 
303 
304 
$05 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
516 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 


FULL-OUPLEX PASLA OPERATION 


PAGE i11 

ExMP2B8 LI WORK +e Y*coFO?® 

EPSR) R10+«WORK 

B x 
* 
* RECEIVE SIDE HAS INTERRUPTED 
x 
RECINT LH R10 sREAOING 

B2 * 

LR R3,R3 

BNZ * 


LI WORK sY*eo?® 
EPSR R10eWORK 
RO DEVOe0( MSG) 
AIS MSGel 
CLAI MSGeMSG3ZZEND 
BL EXMP2B 

* 


* TO WRITE THE MESSAGE JUST READ IN 


* 
oc OEVOeDISRD 
oc DEvOeRG2S 
LOAI MSGeMSG63 
STH OONE eREADING 
oc DEVI +sENWRT 
SSR OEV1«STaT 


BTBS BSYei 
WOR DEV1+DONE 
ExMP2ac ul WORK «Y *COFO?® 
: EPSR R1i0+WORK 
8 * 
* 
* TRANSMIT SIDE HAS INTERRUPTED 
* 
SNOINT LH R10 «READING 
‘BNZ * 
LR R3,R3 
BNZ * 


LI WORK e Y*FO* 
EPSR R10«WORK 

LR DONE + DONE 
BNZ REPEAT2 

wO DEV1+0(mSG) 
Als MSGe1 

CLAI MSG+ASGSEND 
BL ExmMP2c 

LIS DONE +1 

B EXMP2C 


* 

HALT B * 

* 

* 

* CONSTANTS USEO IN ABOVE EXAMPLES 
* 
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ENABLE INT & HALT TILL DEPRESSION 
OF A KEY INTERRUPTS 


HALT IF RECEIVE SIDE INTERRUPTS 
WHEN *READING® FLAG IS RESET 
(R3) = RECEIVE SIDE STATUS 

HALT IF NOT ZERO 


REGISTER SET F 
READ BYTE INTO MESSAGE BUFFER 


LOOP TILL 10 KEYS ARE READ IN. 


DISABLE READ SIDE INTERRUPTS 


RESET FLAG 
ENABLE WRITE SIDE INTERRUPTS 


WRITE NULL TO GENERATE FIRST INT. 
ENABLE INT @ PROCESSOR LEVEL & HALT 


STATUS SHOULD BE ZERO 


REGISTER SET F 


TO CLEAR LAST WRITE INT 


PS312750 
PS312760 
PS312770 
PS3127680 
PS312790 
PS312800 
PS312810 
PS312820 
PS312830 


PS312840 © 


PS312850 
PS312860 
PS312870 
PS312880 
PS312890 
PS312900 
pP3312910 
PS$312920 
PS312930 
PS312940 
PS312950 
PS312960 
PS312970 
PS$312960 
PS312990 
PS$315000 
PS313010 
PS$313020 
PS313030 
PS31304%0 
PS313050 
PS313060 
PS313070 
PS313080 
PS315090 
PS313100 
PS315110 
PS$313120 
PS313130 
PS313240 
PS315150 
PS313160 
PS315170 
PS313180 
PS313190 
PS315200 
PS$313210 
PS$313220 
PS315230 
PS313280 
PS313250 
PS313260 
PS315270 


(penutzuod) @€ XIGNaddy 


BEd 


6L/n OOH L69-62 


PASLA PROGRAMMING EXAMPLES FOR 32°BIT PROCESSOR 


LOCAL TERMINAL» 


OOOESC 
OOO0E9E 
OQOEAD 
OOOEA2 
OO0EAS 
QOOEA4 
OOOEAS 
OOOEAG 
OOOEAT 


OOOEASB 
OOOEAA 


OOOEBYS 
OOOEBE 


OOSEBS 


0000 OEBY4 


ov00 O&BS 


FULL=DUPLEX PASLA OPERATION 


328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
5368 
339 
340 
341 
342 
343 
344 
345 


READING 
RECAOR 
SNDADR 
ENREAD 
OISRD 
DISWRT 
Ra2s 
ENWRT 
SECOND 
* 


MSG3 
MSG33 
MSG33END 


MSG3END 
* 


X*oUL0A* 
0 
* 
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READ FLAG 

PASLA (RECEIVE) ADDRESS 

PASLA (SEND) ADDRESS 

ENABLE .ECHO,READ 

DISABLE vECHO+READ 

DISABLE +WRITE 

REQUEST TO SEND (WRT/RD = 1) 
ENABLE WRITE 

HIGHER BAUD RATE+ 6 BITS/CHARs 
2 STOP BITS, NO PARITY CHECK 


lo CHARACTER MESSAGE BUFFER 


2 NULL CHARACTERS 


PS313260 
PS313290 
PS313500 
PS3133510 
PS313320 
PS3135530 
PS315540 
PS313350 
PS313560 
PS3133570 
PS313560 
PS315590 
PS315%00 
PS313410 
PS313420 
PS313430 
PS313480 
PS$3219450 


(PenuUTzUOD) g XIGNFddY 
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PASLA PROGRAMMING EXAMPLES FOR 32-BIT PROCESSOR 


LOCAL TERMINAL + 


ASSEMBLED By CAL 03-066R07-00 


START OPTIONS: 


NO CAL ERRORS 


T=32-ERLST 


NO CAL WARNINGS 


2 PASSES 
ABSTOP = o00U 
ADC 0000 
BSY — 900u 
BUFOEND  o0U 
BUF1END 0000 
BUFULL  000U 
c oo0u 
ccB o00u 
ccw 0000 
CCWSTA 0000 
CHKWORD 0000 
cmp ooou 
comm 0000 
COUNTO ‘0000 
COUNT1  00v 
CR o00U 
CREXIT 0000 
DEV 0000 
DEVO oo0u 
DEV. oo0u 
DEVADR 0000 
DISRO ooou 
DISWRT 0000 
DONE 0000 
ENREAD 0009 
ENWRT 0000 
EXMP2A 000U 
EXMP2B 0000 
EXMP2C 0000 
G 0000 
HALT 0000 
IGNORE 000 
IMPTOP 9000 
IODONE 0000 
ISPTAB 0000 
ISRO ooou 
ISRO o00u 
ISR1 0000 
ISR2 ooou 
L 0000 
LADC 0000 
LINEXIT  go0v 
MESSAGE 9000 
MSG ooou 


MSG3 


0000 


OEBS 
0004 
0008 
oB4c 
OBS4 
0818 
0008 
oB4s 
uB48 
F700 
0650 
OBBY 
0A38 
OBGA 
0852 
OAFC 
OA64S 
0007 
0002 
0003 
0BBO 
OEAS 
OEA4 
0000 
OE A2 
OEAG 
OUCE 
OEOE 
OESA 
0002 
0E98 
OAFA 
00007 
OB3A 
oopo 
OAAC 
OAD4Y 
OAE4 
0B04 
0001 
0002 
OATS 
0860 
0004 
OEAS 


(32-B1T) 


FULL=DUPLEX PASLA OPERATION 


197 

156s 
181* 
153% 


176* 


115 


128 


250 


105 


193 


155% 


37 
260 
298 
191* 


297 


147 
203 


146 


254 


122 


53 
272 
299 


301 


183* 
208 


184% 


270 


PAGE 


154% 


53 
273 
301 


314 


208 


271 
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61 
274 
316 


314 


212 


287 


11/29/79 
62 62 
287 294 
320 
215 215 
288 289 


83 
295 


220 


296 


220 


316 


317 


316 
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PASLA PROGKAMMING EXAMPLES FOR 32°B1IT PROCESSOR 


LOCAL TERMINAL» 


MSG35 
MSG33END 
MSG3END 
OK 
PURETOP 
RO 


R1 


RBUF OEND 
RCVADR 
READ 
READING 
RECADR 
RECINT 
REPEA:2 
R@2S 
SECOND 
SNDAOR 
SNOINT 
START1 
START2 
STAT 
SUBR 
TABLE 
TABLEH 
TLATE 
TLATETAB 
v 
WBUFLEND 
WORK 


WRITE 
WRIBUF 


0000 
0000 
ooov 
0000 
0000 
0000 


0000 
0000 


0000 
0000 
o00V 
oooU 
000” 
ooo 
0000 
0000 
0000 
0000 
ooou 
o00uU 
0000 
000U 
0004 
0000 
0000 
o00uU 
0000 
0000 
o00u 
0000 
oo0U 
0000 
oooV 


0000 
0000 


OEAA 
oEB4 
0£BS 
0A82 
0000P 
0000 


0001 
OOOA 


000B 
oooc 
0003 
OBA? 
0BB2 
OBAC 
oE9C 
0E9E 
OE1A 
OOFA 
OEAS 
OEAT 
OEAO 
OE66 
0A00 
0088 
0005 
oBsc 
OBFS 
ocrs 
0002 
oBBS 
ou04 
OBAB 
000A 


0004 
OB5E 


339% 
340% 
343% 

T6* 


FULL*DUPLEX PASLA OPERATION 


42 
81 
33 
59 

254 

303, 


283 
169% 


95 
297 


334x 
336% 
330% 


112 
103 
206 
218 
182* 
48 
113 
245 
312 


166* 


43 
100 
39 
60 
255 
308 


310 


130 
308 


147 


140 


49 
114 
246 
313 


44 
106 
40 
68 
260 
313 


310 


133 
328% 


161 


84 


262 
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%6 47 60 67 67 70 
118 123 141 

41 43 45 S31 52 53 
69 To 71 73 75 77 


261 261 263 264 265 265 


190« 


64 85 95 97 98 99 
121 122 130 133 135 136 
263 266 267 274 275 276 


74 


54 
78 
267 


102 
137 
285 


75 


55 
73 
276 


103 
238 
286 
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APPENDIX B (Continued) 


WITH CURRENT LOOP INTERFACE UNDER SENSE STATUS 


LOAD 
TERM 
ADDRESS 


SET TERM 
IN READ 
MODE 


SENSE 
STATUS 


IS 

DEVICE 
AVAILABLE 
? 


IS 
DEVICE 
BUSY 
? 


INITIALIZE 
COUNT 


SENSE 
STATUS 


1S 
DEVICE 
BUSY 
? 
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SET TERM 
YES IN WRITE 
MODE 


NO 


OUTPUT 


ADD ONE ree 
TD EOUNT: LINE FEED 


IS 
DEVICE 
BUSY 


NO 


WRITE 
ONE 
BYTE 


YES 


ADD ONE 
TO COUNT 


OUTPUT 
CARRIAGE 
RETURN 
LINE 
FEED 


ch-d 
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PROG= CLI32S 


O00000T 
oo0004! 
ooo008!l 
OOO00AL 
OO000ET 
o00012T 


0000141 
0000161 
00001aI 
oooo1clr 
oooo2o! 
cooo24l 
0000261 
o00002ar 


oo002zEr 
oc0032I 
0000341 
0000361 
000038r 
COOOSAI 
oo003cI 
0o0003ET 
oo000K40r 


0000 
0000 
0000 
0000 
0000 
0000 


4820 
DE20 
9023 
4210 
4360 
2440 


9p23 
4290 
9B25 
c450 
D254 
2641 
c540 
4230 


DE20 
2450 
9A25 
9023 
2091 
245A 
9A25 
9023 
2093 


ASSEMBLEO BY CAL 03-066R07-00 (32-BIT) 


0001 
ova2 
ov03 
OU0g 
0005 
0008 


8074 
8072 


FFF6 
FFF6 


FFFA 


O07F 
6058 


000A 
FFE6 


8049 


2000078 
=O0007AI 


=0000041 
20000081 


=0000141 


=o0007CI 


20000141 


=00007B1 


WONKA L ANE 


CLI3 


ee# eee 2 


* 


Ou 
DEVA 
STAT 
COUN 
WORK 
BSY 
* 


= 
STAR 
oc1 
SENS 


nwt ht & 


ENS 


& 


2s PROG SAMPLE PROGRAM USING MODEL~-550 WITH CURRENT LOOP 
CROSS 
TARGT 32 
WIOTH 120 
NORX3 


SAMPLE PROGRAM FOR THE MOOLE-550 ON A 32-°BIT PROCESSOR 


THIS PROGRAM UTILIZES SENSE STATUS LOOPS TO READ/WRITE 
TO THE MODEL<§50 WITH A CURRENT LOOP INTERFACE 


REGISTER ASSIGNMENTS 


EQU i DEVICE UNAVAILABLE =1 
OR EQu 2 SEI DEYAOR YO REGISTER 2 
US EQU 3 SEI STATUS TO REGISTER 3 
T EQuU 4 SEI COUNT TO REGISTER 4 
equ 5 SEI WORK TO REGISTER 5 
Equ 8 BUusY = 6 


DEVADRe MODEL©SS0 (clr) ADDRESS 
CLI IN READ MODE 
STATUSs CLI STATUS 


T LH DEVADR emODAOR 
oc DEVAOR+ROCMD 
1 SSR DEVADR STATUS 
BTC ou,0C1 
BFC BSY+SENS1 
LIS COUNT.0 


CHECK NOT BUSY 
COUNT=COUNT 10 KEYS 


REAO A TOTAL OF 10 CHARACTERS FROM MODEL*550 INTO MODBUF 


2 SSR DEVAOR + STATUS 
BTC DU+BSY ,SENS2 
ROR DEVAORsWwORK WORKs 1 KEY REAO FROM OWL 
NHI WORK «X*7Ft ZERO OUT PARITY BIT 
STB WORK +MODBUF (COUNT) STORE BYTE IN MOOBUF 
ATS COUNT 1 ADD 1 TO INDEX COUNT 
CLHI COUNT+10 ARE THERE 10 BYTES REaD YET 


STATUS= Cur STATUS 
CHECK DU,BUSY 


BNE SENS2 IF NO BRANCH TO SENS2 TO READ MORE. 


THIS SECTION OF THe PROGRAM OUTPUTS a CR TO THE MODEL=550. 


oc OEVAOR eWRYCMD CLY IN WRITE MODE 
LIS wWORK+e13 13 Is A CR 

WOR DEVADR,WORK OUTPUT A CR 

SSR. ODEVADR+ STATUS SENSE STATUS 

BTBS OUSBSY+1 

LIS WORK+10 

WOR DEVAOR,wWORK 
SSR DEVAOR,STATUS 
BTBS DU4BSY.2 


10 Ts A LINE FEEO 

OUTPUT A LF 

SENSE STATUS 
BRaNCH TO SSR COMMAND IF NOT READ 


THIS SECTIOW OUTPUTS THE 10 BYTES OF 
DATA FROM 42DBUF To THE MODEL-550 


BRANCH TO SSR COMMAND IF NOT READY 


(penutyuoy) gq XIGNAddyV 
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SAMPLE PROGRAM USING MODEL*550 WITH CURRENT LOOP PAGE 


oo004e2! 
ooo044l 
o0004sl 
O0004AT 
oooosc! 
ooodKET 
o000s2l 


0000561 
OOOOSAI 
0000scI 
oo00sel 
o000ée0r 


0000621 


0000641 
000066! 
0000681 
oo0d6Al 


ooo0070r 
ooo074! 
0000781 
oooo7Al 


ao007CcrT 
00008éel 


2440 
DA24 
9023 
2091 
2641 
C240 
4230 


DE2O 
2450 
9A25 
9D23 
2091 
245A 
9A25 
9023 
2091 
c200 


0000 
0000 
0002 
O4ls 
0000 


8034 


000A 
FFEE 


8021 


8002 


8000 
O0GAI 


007s! 


=00007CI 


=0000441 


=00007B817 


=0000701 


* 


WRITE 


* 
* THIS 


WAIT 
x 
x THIS 


* 
WAIT2 


MODADR 
ROCMD 

WRTCMD 
MODBUF 


LIS 
WO 
SSR 
BTBS 
AIS 
CLHI 
BNE 


COUNT +0 


2 09223817 11/29/79 


RESET INDEX COUNT TO ZERO 


DEVADR,MODBUF (COUNT) OUTPUT ONE CHARACTER TO M0D-850 


DEVADR, STATUS 
DU+BSY +4 
COUNT +1 

COUNT +10 
WRITE 


STaTuS= CLI STATUS 

BRANCH TO SSR COMMAND IF NOT READ 
ADO ONE TO INOEX COUNT 

ARE THERE 10 BYTES WRITTEN YET 


IF NO BRANCH OT WRITE TO WRITE MORE 


ROUTINE OUTPUTS A CR AND LINE FEEO TO THE MODEL-550. 


oc 
LIS 
WOR 
SSR 
BIBS 
LIS 
WOR 
SSR 
BTBS 
LPSW 


DEVAOR »wRTCMO 
WORK+13 
DEVAOR +e wORK 
DEVAOR, STATUS 
DU+BSY e4 
WORKe10 
DEVADR «WORK 
DEVAOR «STATUS 
DU+BSY o1 
WAIT2 


CLI IN WRITE MODE 

13 Is A CR 

OUTPUT A CR 

SENSE STATUS . 
BRANCH TO SSR COMMAND IF NOT READY 
10 Is A LF 

OUTPUT A LF 

SENSE STATUS 

BRANCH TO SSR COMMAND IF NOT READY 


SECTION SETS up DATA CONSTANTS AND STORAGE AREAS 


OCF 
oc 
oc 
oc 
EQu 
DS 
END 


y*8000° 
A(WAIT) 
x*9002* 
x*04uCe? 
RDCMO+1 
10 


MODEL-550 (CLI) ADDRESS 

CLI READ COMMANeOISARM: UNBLOCK 

CLI WRITE COMMAND.OISARA 

10 BYTE STORAGE FOR MOOEL-550 BUFF 
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SAMPLE PROGRAM USING MODEL©550 WITH CURRENT LOOP 


ASSEMBLED BY CAL 03-066R07-00 


START OPTIONS: 


NO CAL ERRORS 


T=32eERLST 


NO CAL WARNINGS 


2 PASSES 
ABSTOP 0000 
ADC 0000 
BSY 0000 
COUNT oo0u 
DEVADR  o0cU 
Du 0000 
IMPTOP = p00U 
LADC 0000 
MODADR 0000 
MODBUF = 000 
0Cc1 0000 
PURETOP 0000 
RDCMD 0000 
SENS1 0000 
SENS2 ooou 
START 0000 
STATUS  o00U 
WAIT 0000 
WAIT2 0000 
WORK ooou 
WRITE 0000 
WRTCMD 0000 


0000 
0004 
0008 
0004 
0002 


0001 

00a6r 
0v02 

00781 
OO7CI 
00047 
o000P 
OO7AT 
0008] 
00147 
Qooor 
0003 

QOGAI 
oOo707 
0005 

Oug4uy 
OO7BI 


(32-B1T) 


32 
35 
23 
68 
32 


83% 


82 
38 
31 


34 


- 62 


46 
36 
24 
71 
46 


4$ 


35 


50 
37 
31 
72 
50 


49 


43 


PAGE 


58 
55 
33 


58 


57 


44 
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69 
56 
4&2 


69 


68 


a7 


73 
59 
44 


73 


72 


46 
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60 
4S 


66 


48 


67 


49 


70 


56 


71 


57 
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INDEX 


AC power, 1-3 | 
Acknowledge interrupt (A°K or ACKR), 2-7, 2-14, 2-28 
Acknowledge interrupt (AI or AIR), 2-32 | 
Answering calls, 2-38 

Applicable part numbers, 1-1 

ASCII character codes, 2-3 

Asynchronous operation, 2730 

Auto driver channel (ADC), 2-32 

Auto driver channel I/0 (32-bit), 2-12 

Automatic I/O channel (15-bit), 2-12 


Back space (BS), 2-4 

Baud Rate, 1-3, 1-6, 17-8, 17-9/1-10, 2-29 
Bit select, 2-39 

Block, 2-10 

BRK (Break), 2-4 

BRK (Line Break), 2-9, 2-25 

BSY (Busy), 2-9, 2-25, 2-35 

BSY=0, 2-16 

BS Y=1y% 2716 


Cables, 1-2 

CARR OFF, 2-17, 2-35 

Character format, 2-7, 2713, 27-29, 2-31 
Character set, 2-2 

CL2S, 2-15, 2-34 

CLKB, CLKA, 2-39 

COMM MUX command 1 instruction bits, 2-36 
COMM MUX command 2 instruction bits, 2-39 
COMM MUX data set communication lines, 2-36 
COMM MUX porogram instructions, 2-32 

COMM MUX status and command byte data, 2-33 
COMM MUX status bits, 2-33 

Command 2 clock bits, PASLA, 2-2) 

Command 2 data bits, PASLA, 2-20 

Command 2 parity bits, 2-21 

Command bytes, 2-10 

Command data, serial input/output port, 2-26 
Communication instructions, 2-32 
Communications multiplexor programming tnéeuastions 2-28 
Configuration, 2-1 

Control panel, 2-1 

CTRL and CLEAR, 2-4 

CIFRL (Control), 2-4 

CTRL and SHIFT, 2-6 
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INDEX (Continued) 


Current loop, 1-9/1-10 

Current loop communication type line, 1-2 

Current Loop Interface (CLI) programming information, 2-5 
Cursor addressing, 2-47/2-48 


Data format, 276, 2-24, 2-28 

Data set communication lines, PASLA, 2-17 
Data set control (Progrannable), 2-29 
Data Set Ready (CC), 2-33 

Data Set Ready (DSR), 2-19 

Data set status, 2-30 

Data terminal busy, 2-30 

Data terminal ready (CD), 2-29 
Definitions, status and tommand byte, 2-8 
DEL (Delete), 2-4 

Device number, 27-12, 2-24, 27-45 

Disable, 2-10 

Disable/Enable bits, 2-18 

Disarm, 2-10 

DIS/EN, 2-17, 2°36 

Distortion, 2-30 

DIR, 2°18, 2-37 

DU (Device Unavailable), 27-9, 2-25 


Echo~-Plex, 2-18, 2-30, 2-37 
Enable, 2-10 

ESC 1, 2-46 

Esc, 2-4, 27-46 

ESC A, 2-46 

ESC By 2-46 

ESC C, 2-46 

ESC D, 2-46 

ESC ESC, 2-46 

ESC H, 2-46 

ESC K, 2-46 

ESC sequences, 2-4 

ESC Xk, 2-46 

ESC Y, 2746 

Escape cole saquance, 2-46 
Escape programming information, 2-45 
Escape sequence, 2-4 

EX, 27°17, 2-35 

EX (Examine), 2-9, 2-25 


FR ERR, 2-16, 2-34 
Fusing requirements, 1-3 


Half-dunlex (HDX) operation, 2-21, 2-43 
Initialization, 2-11, 2-23, 2-45 


Input/Output (1/9) instructions, 2-7 
Interface initialization, 2-11, 2-23 
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INDEX (Continued) 


Interface strapping and adjustments, 1-9/1-10 
Interrupt clearing, 2-27 

Interrupt conditions, 2-22, 2-44 

Interrupt I/0, 2-12 

Interrupt I/0 control, 2-27 

Interrupts, 2-11, 2-22, 2-27, 2-44 
Introduction, 1-1 


Keyboard, 2-1, 2-2, 2-11 


Leased line operation, 2-42 

LE (Line Feed), 2-5 

Line, 2-5 

Local and remote terminal connections, 2-23 


Micro-I/0 bus interfaces, 2-1 

Micro-I/0O bus programming information, 2-24 
Miscellaneous programming, 2-21 

Mode selection, 1-8 

Mode selector, 1-9/1-10 

Mode switches, 1-3 

Model 550 and Model 655 installations, 1-2 
Model 550 VDU, 1-82 

Model 550 VDU options, 1-3 

Model 655, 1-6, 1-9/1-10 

Multiplexor bus, 2-1 


NUM (numeric) only, 2-5 


Qperating procedures, 2-1 

Oparations, 2-41 

Iptions, 1-3 

Irder of transmission, 2-31 
Output command (OC or OCR), 2-7, 2-14, 2-281, 2-32 
OV (Overflow), 2-8, 2-15, 2-25 


Parity, 2-40 

PASLA command 
PASLA command 
PASLA command 


bits, 2-17 

bits, 2-209 

clock bits, 2-20 

PASLA command data bits, 2-20 

PASLA command parity bits, 2-21 | 

PASLA-~data set communication lines (remote ‘terminal 
connection), 2-17 | 

PASLA interface, 2-23 

PASLA programming, 2-13 

PASLA (RS-232), 1°9/1-10 

PASLA status, 2-15 

PASLA status and command byte data, 2-15 

PASLA/communication multiplexor, 2-1 

PF, 2-16, 2-34 

Power, 2-1 


NNN H = 
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INDEX (Continued) 


Print, 2-5 

Processor input/output (I/0) instructions, 2-7 
Programming, 2-1, 2-11 

Programming examples, 16-bit, A-1 

Programming instructions, 2-14, 2-28, 2-32 

Programming instructions using Current Loop Interface, 2-7 
Programming notes, 2-11, 2°21, 2-27 

Programming on a PASLA, 2-13 

Programming sequenztes, 2-27, 2-41 


RCR, 2716, 2-35 

RCT/DTB, 2719, 2-37 

Read, 2710, 2-26 

Read data (RD Or RDRE), 2-7, 2-14, 2-28, 2-32 
Repeat, 2-5 

Request to send (CA), 2-30 

Reset, 2-26 

Return (Carriage Return), 2-4 

Reverse channel transmit (SA), 2-29 
RING, 2-17, 2-35 

RS-232 - type communication line, 1-2 


Sample programs, 2-24, 2-45 

Sense status (SS or SSR), 2-7, 2-14, 2-28, 2-32 
Serial input/output port status data, 2-24 
Serial input/output port command data, 2-25 
Serial input/output port specifications, 2-28 
SERIES SIXTEEN processor, 2~1 

Shift, 2-5 

Shift Lock, 2-6 

Specifications, 2-28, 2-29 

Specifications serial input/output port, 2-28 
Standard Model 550 ani Model 655 mode selections, 1-8 
Status and command byte data, COMM MUX, 2-33 
Status and command byte data, PASLA, 2-15 
Status ani conmani byte definitions, 2-8 
Status ani commani bytes, 2-8, 2-15, 2-33 
Status bytes, 2-8 

Status jiata, serial input/output port, 2-24 
Status monitoring I/0, 2-12, 2-27 

Stop bit, 2-40 

Strapping instructions, 1-9/1-10 

Straps, 1-9/1-10 

Switched line operation, 2-41 


Tab, 2-6 

Terminal and printer device option, 1-3 
Terminal clear switch, 2-23 

Terminal power fail/restore, 2-11, 2-23 
Trans LB, 2-19, 2-37 

Transfer format, 2-30 
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INDEX (Continued) 


U/C (Upper Case only), 2-6 
Unblock, 2-10 
Unpacking, 1-1 


Write, 2-10 

Write data (WD or WDR), 2-7, 2-14, 2-28, 2-32 
Write disable, 2-26 

Write enable, 2-26 

WRI/SRD, 27-19% 2-38 


16-bit processors, 2-1, 2-7 

16-bit programming examples, A-1 

2/8 Line COMM MUX (RS-232), 1-9/1-10 
32-bit processors, 2-1, 2-7, 2-127 2-31 
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